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DATA RECORDER 

RTP-6SOA 

RTP-GS50A 
VIDEO CASSETTE DATA RECORDER 

Circle 900 on reader service card 

Tne only thing 
Small about it is 
Its size! 
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gives you bigger performance than a reel-to-reel. 
¢DC to 40kHz frequency response on 14 (or 21) chan- 
nels — at a 76.2cm/sec (30 ips) on Beta format video 
cassette tape. Covers twice the IRIG WBG1 band- 
width on any of the other six tape speeds. WBG1 is 
selectable for an even better SN ratio. 

eSuperior vibration resistance (tested in conformity 
with MIL-STD-810C) plus a compact and lightweight 
ol T-fol ame] Mcmele m= Male) |NVmalca Vm r-vai dele (ome) mr-le)e)| (er lt le) alse 

eFM, DR and PCM recording — three modes in all 
A first for a desktop data recorder. 

¢Optionally available GP-IB port lets you easily con- 
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cessing system. 

And it’s easier to use than any other data recorder... 
¢Bright easy-to-read menu style EL display provides 
the window for easy access to the multi- 
microprocessor intelligence. 

¢Programmable settings for simpler operation 
Even an unskilled operator can use it on site. 
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No-foolin’ FETDIPs. 
Me-too Hexdips with real TMOS, * right now. 

No false fronts, phantoms or 
smoke, just product. 

We mean those popular, 
4-pin MOSFETs every- 
one’s using to upgrade 

and enhance their fast- 
switching designs. 

Ours are real, all twelve of them. 
And lower-priced. 

The prime IRFD110 is just $1.07, 100-up: 
38¢ less than the other. 

The prime IRFD1Z0 is 60¢, 100-up: 
20¢ less than the other. 

The prime P-channel IRFD9120 is 
$2.04, 100-up: 69¢ less than the other. 

What's more, FETDIPs are available 
from factory or distributor in nearly any 
quantity. No false promises, just good 
product. 

Our TMOS learning curve is unlocked 
and on free fall to true commodity price 
and delivery levels. Which is no surprise 
since we source most all MOSFETs for 
less and on time. 

From a hundred-up to high-quantity, 
small-signal to high power, with no 
rigid price curves or hazy ship dates 
to keep you guessing. 

FETDIPs are pin-for-pin, spec-for-spec 
replacements for higher-priced or non- 
deliverable types. 

The 60-100 V, 0.8 and 1 A parts are N- 
and P-channel configured in four-pin DIP. 

FETDIPs are designed for low-voltage, 

Hexdip is a trademark of International Rectifier. 

high-speed switching applications requir- 
ng a on-state resistance, see trans- 
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IRFD9123 FETDIP 
All prices 100-999 

conductance and ruggedness. Just like 
their costly counterparts, you'll find 
them in computers, printers, telecom 
equipment, consumer and automotive 

One-on-one design-in help. 
You can get an engineer-to-engineer 

update and technical literature on the 
FETDIPs or any of our latest semicon- 
ductor products and technologies fitting 
your unique designs. 

Call your local sales office for the 
application assistance and literature that 
will get you to market. Faster. 

products and particularly on automated ‘ aes 

assembly lines. MOTOROLA 
But ours are real. 
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i Write To: EUROPE: Motorola Ltd., European Literature Center, 88 Tanners Dr., Blakelands, Milton Keynes MK14-5BP, United Kingdom. 
ASIA/PACIFIC: Motorola inc., International Semiconductor Group, P.0. Box 80300, Cheung Sha Wan Post Office, Hong Kong. [ 

| Please send me information on the latest in Motorola FETDIP 
| technologies plus 50 top new TMOS™ circuit designs. t 
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iN TELECOM AND MICROPERIPHERAL ASIC’ 

0 other ‘company can offer you compo- 
ee ines ee ovale Vist Stondard IC's 
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IC's, DTMF Receivers, Transceivers, Call 
Progress Detectors, Crosspoint Switches, 
T] Transmitter, Receiver and Transceivers. 
All are in CMOS with its inherent benefits 
of low power and optimized performance. 

Microperipheral IC Solutions 
Silicon Systems also offers the industry's 

most compete selection - buss Disk Drive 

BRIGHTER—- 

be extended into new applications including 
data conversion, graphics, and other inter- 
face product areas. 

The Smart Solution 
Contact Silicon Systems today for your 

Copy of fhe new Short Form Catalog that 
lists all of the company’s Telecom and 
Microperipheral standard products. One of 
these standard CMOS or Bipolar products 

_ could be the smart solution to your specific 
design problem. If not, our design engineers, 

leader hip design automation tools 
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/NEWS —_| INSIDE TECHNOLOGY NEW PRODUCTS 

Newsletter, 19 
a Sytek network mixes 
synchronous and 
asynchronous terminals 
a Palette chip from TI offers 
16 colors per line of display 
» Burroughs eases data 
transfer between minis and 
mainframes 

Breaking the associative-memory barrier, 39 

Magnetic-bubble chips that combine logic and memory 
simplify the hardware of a fast content-addressable memory. 
The aim is to reduce the complexity that has thwarted 
previous efforts to develop practical associative-search 
processing systems 

PROBING THE NEWS 

MCC gets off to a surprising fast start, 49 
The Microelectronics & Computer Technology Corp. is ahead 
of schedule after just one year of operation. Skeptics said 
cooperative research would never work, but satisfied member 
companies are boosting their financial support for MCC 

Japan’s new push: self-sufficiency in silicon, 54 

Newsletters 

Technology, 15 
= Would you believe a 10-ft 
long, 550-Ib silicon ingot? 
a For multichip VHSIC 
packages, TAB may be the 
way to go 
» Atomic bonding forms 
semiconductor junctions 

Electronics, 17 
» General Electric ponders 
how to mesh RCA into its 
operations 
» Big four in European 
telecommunications widen 
their cooperative efforts 
= Dornier proposes four 
high-tech projects to 
Eureka 

Computers, 72 
CSP Ine. is bringing 
supercomputing power to the 
engineer’s desktop 

Integrated circuits, 73 
A bus controller and a clock 
generator/driver from AMD 
round out its 80286 
microprocessor family 

Instruments, 73 
Iwatsu Instruments’ digital 
storage scope reaches a 
40-megasample/s speed 

607% of Japan’s-$100-milt 

It’s the best of times for ‘4-in. tape drives, 59 
The Yin. streaming tape drive is carving a niche as the 
principal memory-backup medium for personal computers. But 

g competition among suppliers means that profit 

Computers, 21 
Adding AI to parallel 
computers means U.S. fifth- 
generation machines may 
soon be available 

Semiconductors, 22 
Bell Labs builds a 5.8-ps 
transistor Letters, 8 

Business, 22 . . ae ( Companies, 62 
» Are distributors signaling | jee" | epi ~wen.| | Norsk Data grows fast by 
an upturn in IC demand? we oN yee - | going pan-European with its 
= Gnostic sees a better way superminicomputers 
to forecast IC demand Bottom lines, 63 

Vacuum devices, 26 Personal-computer sales will 
‘Vacuum ICs’ would be fast be hot this holiday season 
and heat-resistant Electronics index, 65 

Al, 26 Peo ple, 67 
a An AT&T team builds a s Larry White of the 
fuzzy-inference chip University of Illinois opens 
=» Renault mechanics get a a window to Cray super- 

helping hand from Al computers for the IBM PC. 
ATE, 27 = Protecting domestic 
Can ‘per-pin’ testers take companies is a big job for 
over the VLSI business? the ITC’s Paula Stern 
Military, 28 = People on the move 

A cheaper way to learn if New literature, 83 
avionics gear will fly Meetings, 84 

. a -] 

Biomedicine, 29 Electronics week, 88 
Implanted smart probe » Commerce starts a new 

relays nerve impulses probe of Japanese dumping 
CAD, 30 =» Motorola sues over 
System turns out dentures Mostek 68000 pact 
in 80 minutes 

Publisher’s letter, 5 

Special report: How DOD’s VHSIC is spreading, 33 
The Department of Defense is already reaping a big payoff 
from its billion-dollar outlay to develop very high-speed ICs. 
Phase 1 VHSIC chips are finding their way into military gear, 
and fab lines capable of 1.25-wm geometries are up and 
running. What’s more, the technology is finding its way into 
commercial products and is influencing device packaging 
Cover sculpture by Robert Strimban 
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MAINFRAM 
PCB LAYOUT 
POWERON 
YOUR DESIC€ 
TOP IBM PC. 
FutureNet and DASH are trademarks of FutureNet 
Corporation. IBM is a registered trademark of 
International Business Machines Corporation. 

Rent or Lease from: 

e Electro Rent Corporation 

e United States Instrument Rentals, Inc. 

Circle 4 on reader service card 
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FutureNet’s new DASH-PCB™ is an 

innovative pc-based layout “expert: 

Now, features of a proven PCB 

layout system are yours to 

complement our famous DASH 

Schematic Designer. Exclusive 

features, previously available only 

on an expensive mainframe, are 

combined in a package that is cost- 

effective, easy to learn, easy to use, 

and highly productive. 

Here’s an “Expert Multi-Strategy’™ 

router without equal. Your choice 

of routing strategies, plus trace 

CCU 
FutureNet Corporation * 9310 Topanga Canyon Boulevard 

Chatsworth, California 91311-5728 USA * TWX: 910-494-2681 

(818) 700-0691 

2 

a" 
vs, 

hugging, rubber-banding, fine line 

rules, 45 degree routing, large board 

capacity, 18 trace layers, and easy 

to use command menus. It’s truly 

auto-routing with the mind of 
an expert. 

FREE BROCHURE! 
Call today for your copy of the 

complete description of = ™ 

FutureNet's exciting new = 

DASH-PCB — the 
“expert” system that 
puts mainframe power 
on your IBM PC. 

A DATA I/O Compan 

Authorized ¥° Value-Added Deale 
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PUBLISHER’S LETTER 

fter three years at the helm of a 
precedent-setting research consor- 

tium, retired Adm. B. R. (Bobby) Inman 
clearly is still having fun with his job. 
That’s the assessment of Rob Lineback, 
our Dallas bureau manager, ->———— 
whose close look at Inman’s 
Microelectronics & Computer 
Technology Corp. begins on 
p. 49. 
MCC not only is beginning 

to shape tomorrow’s electron- 
ics technologies, Inman says, 
it is also proving a_ point 
about American business: it 
is possible to cooperate in re- 
search and compete in the 
market. 

Texas, company got under 
way officially a year ago. MCC is now 
ahead of the timetable it has set for 
transferring technology to its sponsors, 
and some of them are even preparing to 
go to market with commercial products 
that are based on the consortium’s int- 
tial deliveries of research results—all in 
all, a good time for us to examine what 
has been going on and what will be hap- 
pening at MCC. 

Lineback has been following the con- 
sortium since its inception. He began in- 
terviewing Inman on a regular basis in 
the middle of 1983, when the consortium 
selected Austin, the site of the Universi- 
ty of Texas, as its headquarters. 

“Inman’s attitude has changed since 
then,” Lineback observes. “In 1988, he 
was concerned about whether he could 
recruit top talent to MCC in central 
Texas. By early 1984, the MCC chief 

VET. Lineback has cov- 

Research at the Austin, eredMCC sinceits start. 

was clearly at ease with that, sitting 
with his feet on the coffee table in his 
office while talking about his growing 
staff. But when the topic changed to 
transferring technology to MCC’s spon- 

soring firms, Inman sat up 
straight and _ speculated 
about the tough task 
ahead.” 

Inman agrees. Now that 
MCC has conducted a number 
of technology deliveries, “my 
concern has not diminished 
for the long term, but I’m 
more comfortable as I watch 
the process.” 

Inman’s staff seems to 
have heightened his interest 
in the research and develop- 
ment venture. “I’ve been 

privileged to draw on just a lot of 
erackerjack talent, and it’s been fun 
working with them,’ adds Inman, a 
Texas native. 
Lineback cautions, ‘Don’t look for In- 
man to retire quietly in the Texas Hill 
Country after winding up a highly visi- 
ble career with MCC.” In September, In- 
man renewed for one year his contract 
as president. He says he will “be look- 
ing at it in the year and see where we 
are” for another extension. 

“There are a lot of offers, but we are 
still building and it is exciting around 
here,” Inman adds quickly. “I have tried 
to be very careful not to make MCC 
personality-dependent. But we still don’t 
yet have it all of the way home—every- 
thing built into it to run smoothly, hum- 
ming along. So, at this point, I’m not 
inclined to walk away.” 
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t to see. We've really cracked 
arket now.” 

Like Nationals 32-bit 
icroprocessor family?” 

On January 17, 1983, eighteen 
people started a new company 
called Sequent Computer 
Systems. They had no product, 

~ no plan, no backing. Only 
a dream. 

Two years later, that dream 
came true. They delivered their 
first system—a sophisticated 
parallel processing computer. 
A full year ahead of their 
competitors. 

..|  How’d they do it? Hard work. 
~~. Calculated risks. Belief. And a 

critical decision. They chose the 
Series 32000™ microprocessor 
family. . 

It offered them a complete 
32-bit microprocessor family, 
including demand paged virtual 
Memory Management, Floating 
Point, and other peripherals 
- with full UNIX™ support. 

Did you see their faces? 

“Looks like we made all the 

right decisions at the right 
times.” 

“You cant build a system out 
of data sheets and promises. 
National had it, they delivered it, 
and. they got us here first.’ 

— While youre still 
dreaming about success, 
sequent is delivering 

With National's 
Series 32000 family 

it. 

But the Series 32000 
wasn't just the right engineering 
decision, it was the right — 
business decision. It helped 
Sequent get their system to 
market fast. First. 

Sequent hit their window of 
opportunity. And that window 
is still open—for now. So find 
out how the Series 32000 can 
help you build your own 
success story. Contact National 
Semiconductor today. 

National's Series 32000, MS 23-200 
P.O. Box 58090 
Santa Clara, CA 95052-8090 

National 
Semiconductor 
Were doing it. 
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LETTERS 

To the editor: The cover of your Nov. 25 
issue does a disservice to your readers 
and to the large number of companies 
with a well-founded stake in the Multi- 
bus architecture. The cover illustration 
and article title [“Battle of the buses: 
And the winner is... VMEbus’”] sacri- 
fice the facts and clarity present in the 
article for sensationalism. 

Contrary to the claim that VMEbus is 
the “winner” in the 32-bit “bus war,” 
data cited in your article shows that the 

-Multibus I and II bus architectures are 

the dominant architectures today—and 
will remain so through 1988. By your 
own data sources, the dominance of 
Multibus-based designs will grow steadi- 
ly over the next several years to 44% of 
the market by 1988. The unique 32-bit 
and multiprocessing capabilities of the 
Multibus II architecture are here now, 
as 32-bit microprocessors are becoming 
widely available. 

The recent decision in favor of Multi- 
bus II by several major companies (in- 
cluding Sperry, General Electric, Bur- 
roughs, and NCR, per your article) 
shows that when engineers make a thor- 
ough examination of the options, they 
conclude that the Multibus II architec- 
ture is the superior direction for 32-bit 
applications. At the same time, the Mul- 
tibus I architecture remains today’s 
most popular standard bus architecture, 
as it has been for more than a decade— 
and it will grow as the market expands. 

Intel is satisfied to rely on its record 
of quality and consistency .... We feel 
that your readers deserve the same. 

Tom Kinhan 
General manager, Multibus II operation 

Intel Corp. 
Hillsboro, Ore. 

Who invented the IC? 

To the editor: In his letter, Norman P. 
Neureiter of Texas Instruments Inc. 
states “Robert Noyce made independent 
contributions to the development of IC 
technology” [Electronics, Sept. 23, 1985, 
p. 74]. This gives the impresssion that 
Noyce did not invent the IC. 

In fact, Geoffrey W.A. Dummer, 
Harwick Johnson, Ian M. Ross, Jack S. 
Kilby, and Robert N. Noyce indepen- 
dently invented different kinds of ICs. 
C. Lester Hogan discussed all but Ross 
in a March 1977 article in [Interface Age. 
He quotes Dummer: “I would have no 
hesitation in saying that... the real in- 
ventors of integrated circuits are Noyce 
and his dedicated team at Fairchild.” 

Those wishing to do so may compare 
the Noyce and Kilby patents (Nos. 
2,981,877 and 3,138,748, respectively) 

Intel takes gloves off with actual semiconductor circuits. 
Peyton M. Cole 

Director of strategic marketing 
Fairchild Camera & Instrument Corp. 

Mountain View, Calif. 

Not only made in Japan 

To the editor: The article on integrated- 
circuit packaging trends in Japan was 
informative and interesting [Electron- 
ics, Nov. 11, 1985, p. 26]. There are a 
few points regarding plastic pin-grid-ar- 
ray packages that need clarification, 
however. PGAs manufactured from lam- 
inate printed-circuit-board material have 
been available in the U.S. for at least 
three years now from several manufac- 
turers. Semiconductor firms here in the 
U.S., Canada, Europe, and Brazil are all 
in the process of developing extensive 
plastic-PGA product lines for their cus- 
tomers. The U.S. semiconductor indus- 
try is aggressively developing the tech- 
nology and is in my opinion ahead of the 
Japanese in many respects. 

Erik E. Holladay 
Vice president, marketing 

Hestia Technologies 
Santa Clara, Calif. 

In response: There was no implication 
in the article that Japanese packaging 
techniques were superior to those em- 
ployed elsewhere. 

University had “First” 

To the editor: | should like to make you 
aware of certain sensitivities that your 
Technology Newsletter item [Hlectron- 
ics, Nov. 11, 1985, p. 11] raised by link- 
ing our work to the First silicon compil- 
er. We do not use First, which was de- 
veloped in the University of Edinburgh. 
While I think your article brought this 
fact out toward the end, your use of the 
name First as if it were our develop- 
ment has caused some anguish with the 
department of electrical engineering. 

David Milne 
Managing director 

Wolfson Microelectronics Ltd. 
Edinburgh, Scotland 

Procedural matters 

To the editor: Despite what’s stated in 
“A pride of new CPUs runs high-level 
languages” (Electronics, Nov. 25, 1985, 
p. 58], the only two nonprocedural lan- 
guages I know of for sure are Smalltalk 
and Prolog. Forth and Lisp are unques- 
tionably procedural and, as far as I 
know, so is Ada. 

Roy Fultun 
Roy Fultun & Associates 

Santa Monica, Calif. 
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Electronic development engineers expect high 
quality at low cost from modern connector systems. 
For this reason high demands are made of the 
various individual components. 

With SBM 383 subminiature connectors Siemens 
offers a wide range of economically priced products. 

@ Avariety of applications 
Applications for SBM 383 connectors are found in 
telecommunications, text and data processing, 
as well as in test engineering and instrumentation 
and control. They are employed as rack and panel 
connectors, cable connectors and equipment 
connectors. 

Electromechanical components from Siemens 
Circle 11 on reader service card 

e A variety of termination styles 
The connectors are available with terminals for 
soldering, wave-soldering (straight and angled), 
insulation displacement and crimping. 

SBM 383 connectors are compatible with all 
commercially available SBM connection systems 
and comply with the latest IEC draft standard 48B 
(Germany) 99 at requirement levels 2 and 3. With 

polyester as the insulation material, good tempera- 
ture stability is achieved. 

Should you wish further information, please write to 
Siemens AG, Infoservice 143/085, Postfach 23 48, 
D-8510 Furth. 

A19100-N621-Z2-V1-7600 
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When it comes to pipelined 
systems, nO microprocessor turns 
a data bus around faster than 
our new Am29117. Because the 
Am29117 doesn't even bother to 
reverse the bus. 

You see, we've added a second 
port to our popular Am29116. 

Adding that port removes the 
need to flip the bus during every 
cycle. At the same time, the 
Am29117 completely eliminates 
intermediate pipeline registers. 
And it changes complicated bus 
timing into pure engineering 
simplicity. 

And all that’s accomplished 
without paying the price in 
performance. 

Am29117 

Quick turnaround. 

You can still rotate, mask and 
merge a word in a single 100ns 
instruction cycle. Or store con- 
stants directly in microcode. 

But can this unique dual-port 
architecture really produce 15% 
sreater system throughput? Send 
your data down an Am29117 
pipeline. 

You'll have your answer back 
before you know tt. 

Give an Am7970 the electronic 
image of a picture or document | 
and our new compression/expan- 
sion processor takes hold of the 
essential information. And throws 
away the rest. 

Images that once required 
hundreds of seconds to transmit 
and thousands of bytes to store 
now need as little as 1/50th the 
time and space. 

What's more, the same chip 
can expand an image back to its 
original form. While simultane- 
ously compressing another. 

Impressive? Of course. But you 
havent heard the best part. 

Am7970 

' Grasp the essence. 

While an Am7970 is compres- 
sing time and space for important 
documents, it's doing the same 
for you. Shrinking a board full of 
components onto a single chip. 
And swapping countless hours of 
software debugging for the time 
it takes to wire a socket. 

Best of all, the Am7970 con- 
forms to Groups 3 and 4 of the 
CCITT recommended standards. 
So the document you compress 
can be expanded by someone in 
another office. Or another 
country. 

Single-chip compression and 
expansion. CCITT compliance. 
Full duplex operation. 

Get a grasp on It. 

10 
Power down your 2910-based 

system. Then power it up with 
our new all-CMOS Am29C10A 
instead. It's the elegant way to cut 
power by 80%—over a watt per 
microcontroller. 

Our Am29C10A burns only 
one-fifth the power of a 2910A, 
but otherwise matches its bipolar 
counterpart in performance, 
speed and cost. Even at 1OMHz. 

Surprised? You shouldnt be. 

Am29C10A 

Power down 
gracefully. 

Advanced Micro Devices cre- 
ated the 2900 phenomenon in 
the first place. So the Am29C10A 
(the first CMOS upgrade in our 
bipolar microprocessor family) is 
a product of forward thinking, not 
reverse engineering. That means 
its more than plug compatible 
with our 2910s. The Am29C10A 
is quality compatible, too. 

And it comes with the same 
high-caliber support that's helped 
a decade of engineers wring 
maximum performance from 
their 2900-based designs. 

The Am29CI10A. It's the smart 
way to cut power. Without cutting 
corners. 

Advanced Micro Devices * Bruxelles (02) 771 99 93 * Hannover area (05143) 50 55 * Hong Kong (0852) 3-695377 * London area (04862) 22121 * Manchester area (0925) 828008 
Milano (02) 3390541 « Miinchen (089) 4114-0 * Paris (01) 687.36.66 * Stockholm (08) 733 03 50 * Stuttgart (0711) 62 33 77 * Tokyo (03) 345-8241 
© Advanced Micro Devices, Inc. 1985 
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Jumping from state machine 
diagram to state machine is now 
as easy as plugging in a package. 
Thanks to our new Am29PL141 
Programmable Controller. 

It's not only that weve put 
all the hardware you need— 
sequencer, universal-fuse PROM, 
pipeline register, random logic— 
on asingle chip. Or that the whole 
works operates up to 20MHz. 

Am29PLI141 

Ease the transition. 

No, the big news is how the 
Am29PL141 makes it easy to get 
this circuitry into the nght state, 
right away. 

You simply load half the PROM 
with each state’s output signals. 
The other half with the next-state 
transitions. 

You don't need Karnaugh 
maps, Boolean equations, or a 
couple of weeks of design time. 

Nor do you need to tear hard- 
ware down (or patch it up) to 
eliminate an unwanted transition. 
A painless tweaking of micro- 
code does the job instead. 

So why wait? The Am29PL141 
is available, off-the-shelf, today 

What could be easier? 

We're putting our mouth where our money Is. 
Advanced Micro Devices is introducing fifty- 

two new products over the next year. One a 
week. Every week. On the shelf. In volume. 

Microprocessors, microcontrollers, gate 
arrays. SRAMs, DRAMs, EPROMs, EEPROMs, 
to name a few Plus the blue chips: ISDN, 
graphics, networking. All VLSI. | 

This program isn't a sudden whim. Its 
the direct consequence of R&D we. 

blood, sweat and money—more Fase Choc. 

dollars as a percent of —restgGseiere Mgep 
sales than anyone else in auc Renee 
this business. ea 

Some things never change. 
This year Advanced Micro Devices 
will spend more on R&D than last. 

Meanwhile, fifty-two new products. One a 
week. Every week. On the shelf. In volume. 

That's not a promise. There are too many 
promises in this business. That's a commitment. 

Advanced Micro Bewices cl 
For more information, contact the sales agent nearest you or write the word “Eleven” 
on your letterhead and mail to Advanced Micro Devices, Mail Operations, P.O. Box 4, 

Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 
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nents. Our 6-T RAMs are rae CMOS, SO your. et 
100-percent of the inherent CMOS advantage. oe 
Ultra-Low-Power Operation: 4-T units typically have 

standby currents in the 1,000 to 20,000 »A range; our 6T © 
RAMs are guaranteed over the full military temperature _ 
range at maximum standby currents of 50 and 100 pA. 
Very Stable Current: 4-T memory cell designs use 

polysilicon pull-up resistors, whose characteristics change 
with temperature — so their standby current changes with 
temperature. Our 6-T design uses P-channel transistors as 
pull-up elements, creating a full CMOS memory cell and 
eliminating the current fluctuation seen with polysilicon 
resistors. 
Superior Radiation Resistance: 4-T units typically func- 

ue up to es to 5,000 ee our oe RAMs have been 16K RAMs. A : 
characterized at 10,000 to 15,000 rads. , _ : 
Superior Data Protection! It’s a result of our years of ex- cphrotect your data and your mission, with Harris Total- 

perience meeting military requirements. And a result of the 3 

‘including the 

Harris offers a complete line of monolithic RAMs in 
1K to 64K densities and RAM modules in 64K and 256K RAM CELL HARRIS 

4 TRANSISTOR CMOS RAM densities. For com information, contact: Harris/MHS 
2 RESISTOR CELL 6 TRANSISTOR CELL For complete information, 

Semiconductor Sales Ltd., Eskdale Road, Winnersh, 
Wokingham, Berks, RG11 5TR, England. 

Harris Semiconductor: Analog - CMOS Digital 
Gallium Arsenide - Semicustom - Custom 

Ga HARRIS 

For your information, our name is Harris. 
Circle 94 on reader service card 
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TECHNOLOGY NEWSLETTER 
WOULD YOU BELIEVE A 10-FT-LONG, 550-LB SILICON INGOT? 

-crystal 6-in. silicon ingots nearly 10 ft long and weighing up to 550 
lb could be possible with a new continuous Czochralski growing process 

being developed at Cybeq Systems, the equipment arm of silicon-wafer mak- 
er Siltec Corp. Not merely huge size but high purity is the goal of the process; 
present batch processes tend to concentrate impurities as the melt diminish- 
es. Controlling purity is the key to making crystals and wafers of uniform 
resistivity. Cybea, of Menlo Park, Calif., says the process could cut the cost of 
wafers by a third and is discussing commercial development of it with several 
potential partners. Meanwhile, it has joined with the Electric Power Research 
Institute to improve a batch Czochralski process that would produce high- 
resistivity veo to 400 2/cm) crystals for power devices. L) 

TAB MAY BE THE WAY TO GO FOR MULTICHIP VHSIC PACKAGES 

ye ae bonding is being investigated as a possible approach to 
multiple-chip packages for the military's Very High-Speed Integrated Cir- 

cuits program. The Army’s Electronic Research and Development Command 

in Ft. Monmouth, N.J., has awarded a three-year development contract for 
~VHSIC multichip packaging to a team of Texas Instruments, Interamics, and 
International Micro Industries researchers. The work will focus partly on multi- 

_ chip TAB technology with two levels of interconnection. One bonding level will 
be for individual VHSIC components; the other for the ceramic multichip 
package. ‘TAB at the chip level will allow complete testing before they are 

placed in the full-up assembly,’ says Jesse C. Wilson, manager of Tl’s 
Advanced Microelectronics Division in Dallas. The packages will interconnect 
up to nine circuits and handle both Phase 1 VHSIC chips running at 25 MHz 
and Phase 2 parts operating at up to 100 MHz. LJ 

ATOMIC BONDING FORMS SEMICONDUCTOR JUNCTIONS 
loshiba Corp. researchers are developing semiconductor junctions formed 
by atomic bonding of two separate wafers to both speed the fabrication 

and improve the performance of high-voltage high-current power devices. 
Two partially processed wafers become one in a two-hour process that 
includes cleaning and heating to 1,000°C but requires no pressure. Takeshi 
Ozeki, manager of Toshiba’s Electron Devices Laboratory in Kawasaki, says 
the company will start sales of commercial devices in less than a year. First 
devices are expected to be bipolar-mode FETs, and power transistors with 
on-chip logic that is dielectrically isolated from the power transistor. Devices 
made by the new process will feature higher voltage ratings and operate at 
higher frequencies than those made by conventional processes. L) 

A class of device may be in the wings for future military and 
commercial semiconductor use. Researchers at Case Western Reserve 

University in Cleveland have replaced the silicon oxide insulating layer in a 
FET with an organic crystalline material built up with layers of Langmuir films. 
The result is an MLS FET, for metal Langmuir semiconductor FET. Recently, 

the school’s Polymer Microdevice Laboratory processed about 400 of the 
devices on a 2-in. silicon wafer using techniques that are compatible with 
today’s conventional silicon batch-processing methods. The MLS FETs exhibit 
essentially the same electrical characteristics as conventional FETs, says 

Scott E. Rickert, the lab’s codirector. Their advantages include potentially 
faster and simpler processing that eliminates the furnace step required for the 

silicon oxide layer, as well as lower weight. 
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“ The Gon Expensive 
Way To Get The Bugs Out Of 

Your Cieretentet 

If youneeda workhorse memory tester, youcould 
spend up to three times more money than you really have to. 

Up to 1 megabyte, GenRad’s 1734M benchtop 
system does virtually everything those big testers do. 
At about one third the cost. 

The 1734M handles a broad range of memories: 
RAMs, ROMs, EPROMs. It has auto calibration and pin 
deskew, for ahigh level of test repeatability and National 
Bureau of Standards traceability. It comes with a huge 
test program library, for extensive fault coverage. And it 
can network with our SCAN™ software to help you 
evaluate vendors and formulate test strategies. 

So, for primary test or large system off-load, 
a 1734M is all you need to get the bugs out. 

Anything else is simply overkill. 
Call 1-800-4-GENRAD, or write GenRad, 

170 Tracer Lane, MS66, Waltham, MA 02254. 

GenRad’ 

© GenRad, Inc., 1985. SCAN is a trademark of GenRad, Inc. 
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ELECTRONICS NEWSLETTER 
GE PONDERS HOW TO MESH RCA INTO ITS OPERATIONS 

4 Mm. cneral Electric Co. and RCA Corp. haven't yet worked out how their 
gamerged company will look, but their top officials are convinced they will 

wind up with an imposing competitor in world markets. Commenting on GE's 
$6.3 billion purchase of RCA last week, both GE chairman John F. Welch Jr. 

~ and RCA president Robert R. Frederick emphasized that the two firms are just 
beginning to figure out how to fold RCA’s businesses into those of GE. RCA, 
which had 1984 revenue of $10.1 billion, has restructured itself recently into 
three areas: electronics, communications, and entertainment. Welch noted that 
RCA’s strengths in the military market, such as radar and satellite systems, as 
well as in the communications and services markets, will complement GE's 
operations, now running at $28 billion a year. ‘‘We think the synergy is great,”’ 

~ gaid Welch, who expects that GE will not have to divest any operations—even 
in its military businesses—to meet antitrust objections of the government. RCA 

_ chairman Thornton F. Bradshaw said the two companies had talked with 
some high government officials about the merger and had received ‘‘encour- 
agement” for the effort. He would not name the government officials. 

Welch declined to say what might happen with RCA’s Solid State Division 
or RCA’s research laboratories. Wall Street analysts, however, expect GE to 
shore up RCA’s research labs in Princeton, and they expect a restructuring of 
RCA’s chip business. As for consumer electronics, “We have two strong 
brands, and we will try to develop a strategy to deal with’ the overlap, Welch 
said. It’s too early to tell, he said, whether there will be any change in GE’s 

purchases of TV sets and video cassette recorders from Matsushita. RCA 
makes TV sets and buys VCRs from Hitachi. 

Under the deal, GE will pay $66.50 for each of the 94.4 million outstanding 
~ RCA shares. The acquisition, though the largest one involving non-oil compa- 
nies, is a bargain for GE, Wall Street sources said. They figure RCA’s stock 

was worth between $60 and $90 a share. Welch said GE will probably have 
to borrow $4 billion to $5 billion to fund the acquisition. C) 

BIG FOUR IN EUROPEAN TELECOM WIDEN COOPERATIVE EFFORTS 
he four leading telecommunications equipment makers in the European 
Community are extending their cooperation in public-switching technology 

to software-development tools, subscriber-line interfaces for integrated ser- 
_ vices digital networks, and certain aspects of integrated broadband communi- 
cations networks of the mid-1990s. Already, West Germany's Siemens, 

_ France’s CIT-Alcatel, Italy’s Italtel, and Great Britain's Plessey are working on 
standards and specifications that allow the use of common VLSI telecom 
chips in the companies’ latest-generation digital switches: CIT-Alcatel’s E10, 
Italtel’s UT10, Plessey’s System X, and Siemens’s EWSD. C 

DORNIER PROPOSES FOUR HIGH-TECH PROJECTS TO EUREKA 

“ Pewwonent of fire- -fighting robots with artificial intelligence is one of a 
quartet of projects proposed by Dornier System GmbH for Eureka, Eu- 

rope’s high-technology initiative [E/ectronics, Dec. 2, 1985, p. 53]. Along with 
the Al robots, the Friedrichshafen subsidiary of West German aerospace 
company Dornier GmbH has proposed a project for nondestructive testing of 
materials by neutron radiology. Another project aims at the construction of a 
free-electron laser, which would be a high-performance laser of very high 

energy density and variable wavelength—from ultraviolet to extreme infrared. 
Finally, together with Aeritalia, Dornier wants to develop a 20-ton amphibious 
aircraft. The proposed robot project would include French, Spanish, and 
Swiss partners; Dornier is still looking for partners for the laser and neutron- 

: adiciay projects. 
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Fred Molinari, President 

Only one man could 
create a full line of 
VME boards this fast. 

Yes, me. 
VME is still in the cradle and already we're offering you 

a complete line of twelve analog and digital I/O VME boards. 
If you’re looking for a single-board solution, there’s the 

DT1401 series. Up to 32SE/16DI analog inputs, two analog 
outputs, 16 lines of digital I/O, and a programmable clock. 
Options include 12 or 16-bit resolution, programmable gain, 
high-speed and simultaneous sample and hold. 

We have analog output boards for both industrial and sci- 
entific applications complete with voltage outputs, current 
outputs, or for current loop control. There are also 16-bit 
deglitched output versions for precision applications like 
speech and music synthesis. 

In the area of low-cost products, we can 
provide a data acquisition subsystem that 
includes 16-channel A/D, a programmable 
clock, and 16 lines of digital I/O for $395. We 
have digital I/O with 32 I/O lines for $225. 

All this plus a wide variety of screw 
terminal panels and signal 
conditioning equipment. 

It’s no miracle. We just _ 
work like crazy people and \ 
no resting on Sundays. \ 

See our new 646 pg. \ J 
catalog/handbook or \, 
seeusinGoldBook \% 
1986. Or call for your 
personal copy today. 

Call (617) 481-3700 © 

ae 
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DT1401 

DT1402-F 

DT1405 

DT1408 

General Purpose 

High Speed 

Low Level 

Simultaneous S/H 

DT1406-8V | Voltage Output 

DT1406-8M | Current Output 

DT1406-8CL Current Loop 8 12 

DT1403 High Resolution 20r4| 16 

DT1414 General Purpose 16SE 12 25 16| Yes 

DT1417 Digital 1/0 - - - 32] - 

DATA TRANSLATION 
World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx 951 646 
European Headquarters: Data Translation, Ltd., 13 The Business Centre, Molly Millars Lane, Wokingham Berks, RG112QZ, England Tlx 851849862 (#D) 
International Sales Offices: Australia (61) 2-6635289; Belgium (32) 2-7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222, (86) 87214017; Denmark (02) 187188; 
England (44) 0734-793838; Finland (358) 0-372-144; France (33) 146306839; Greece (30) 031-5270339, (30) 13-614300; Hong Kong (852) 3-324563; India (91) 2-231040; Israel (972) 3- 
324298; Italy (39) 2349751; Japan (81) 3-502-5550, (81) 3-348-8301, (81) 3-355-1111; Korea (82) 753-3101; Malaysia (60) 3-36299; Morocco (21) 9-30-6949; Netherlands (31) 70996360; 
New Zealand (61) 2-663-5289; Norway (47) (02) 559050; Peru (51) (14) 31-8060; Philippines 818-0103, 818-3073, 818-4230; Portugal (351) 1545313; Singapore (65) 271-3163; South Africa 
(27) 12469221. Spain (34) 14558112; Sweden (46) 87617820; Switzerland (41) 17231410, (41) 22360830; Taiwan (86) 2-721-7864, (86) 2-531-2434; West Germany (49) 89809020. 
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PRODUCTS NEWSLETTER 
SYTEK NETWORK | MIXES SYN Re NOUS | AND ) ASYNCHRONOUS 1 TERMINALS 

} oper or Doky within ASCII pawioahrents through 
local- area-network products. The System 3000, to be introduced 

| y 1 oe Inc., Jinks AoC! terminals to IBM 3270 Cluster controllers 

. | omputers. ‘Available next. month, both families contain controller — 

_ interf es pi riced at $1,850 and terminal interfaces priced at $1,600. C] 

TPS PALETTE CHIP OFFERS S 1 COLORS: PER LINE OF DISPLAY 

‘graphics chip from Texas Instruments Inc. can supply 16 different 
colors for each line of a bit-mapped graphics-display system. The 

MS34070 provides the colors from its palette of 4,096 colors. The 22-pin 

chip, which is being introduced this week, contains on-board digital-to-analog 
- converters to directly drive the red, green, and blue inputs of video monitors. 
A lookup table allows software to change the group of 16 colors line by line 
for greater display capabilities. Colors are selected by a 4-bit word. In 100- 
piece quantities, the 36-MHz 34070 costs ey each and a 20-MHz version 

_Sells for 216. 40 each. - CO 

BURROUGHS EASES DATA TRANSFER BETWEEN MINIS AND MAINFRAMES 

. UN. of Burroughs Corp. minicomputers and mainframes will have an 
| easier time transferring data between the two classes of machines thanks 

to an extension of the Detroit company’s micro-to-mainframe package, the 
Data Transfer System (DTS). DTS-2, like the original DTS package introduced 

last year, supports the company’s B20 and B25 microcomputers and A-series 

mainframes, but also adds the company’s V series of minicomputers and its 

older B1000 mainframes. Also new with DTS-2 is the ability to access data 
stored in Burroughs’ DMS-lIl data-base-management system. Available now, 
DTS-2 costs $525 for each of the first 10 interconnected minicomputers and 

_ $55 for each additional machine. The mainframe lease charge is $1,500. LI 

VOICE INPUT COMES To FUTURENET’S CIRCUIT-DESIGN SYSTEMS 
sers. of FutureNet Corp.’s Dash family of work stations can throw away 
their mice and cursors. The company has signed an agreement with 

Kurzweil Applied Intelligence Inc., Waltham, Mass., which will furnish speech- 
recognition peripherals for the Chatsworth, Calif., manufacturer's line of engi- 

neering work stations. Available now, voice input adds $6,500 to the cost of 
the Dash systems, which are based on the IBM Personal Computer. CJ 

CARD ENABLES IBM PC AT TO HANDLE MINICOMPUTER APPLICATIONS 

data- -acquisition card for the IBM Corp. Personal Computer AT that 
MAsamples at 130 kHz will open up applications areas that were previously 

— limited to minicomputers. Data Translation Inc., Marlboro, Mass., envisions 
such applications for the DT2821-F as vibration and waveform analysis as 
well as advanced biomedical research. The card is almost three times faster 

_ than any product currently available and at $1,595, costs just $12 per kilo- 
hertz of processing speed. The nearest competitor is a 50-kHz card from 
Metrabyte Corp. that costs $20/kKHz. The DT2821-F uses two digital-to-analog 
converters and provides 12-bit resolution on 16 single-ended or 8 differential 
analog inputs. Delivery takes about five days. (J 
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Now, AT&I brings 
more to CAD than 
just mice, monitors is Any Computer ce | integrated 

ided Design sys- a ECAD system. Its 
tem lets you move and modeling. modules include 
lines on a monitor. logic capture; pack- 
But with the peace aging and place- 
of mind an AT&T system can now bring 
you, those lines will seem to dance. 

Because AT&T brings undisputed com- 
munications strengths and a new standard 
to CAD: We are delivering products de- 
signed to work in complete yet flexible 
systems. Moreover, these products will 
have the AT&T service and support to 
make them sound, long-term investments. 

In CAD, this means you get equipment 
that works well. Equipment that works 
well together in a network. And equipment 
with the backing to keep working well far 
into the future. 

AT&T introduces a growing family of 
advanced design workstations, developed 
in conjunction with Omnicad—an innova- 
tor in CAD/CAM software: 

AT&T OMNIDRAFT™ This is a work- 
station system for engineers, architects 
and draftsmen who need automated 
drawing capabilities. It uses proven CAD 
software, runs on the superior MS*DOS- 
based AT&T PC 6300 and comes bundled 
with complete AT&T service and support. 

The Electronics CAD Family. Led by 
AT&T OMNIBOARDS this is the first 
*MS-DOS is a trademark of Microsoft Corp./© 1985 AT&T Information Systems 

ment; autorouting (available separately in 
AT&T OMNIROUTE”™); and Computer 
Aided Manufacturing output capability. 
What’s more, this high performance printed 
circuit board design system lets you connect 
workstations through standard industry 
networks. 

The point is flexibility. And it’s a big part 
of the thinking behind “The Computers 
With The Future Built In” It means the 
CAD system you choose today will work 
with whatever you may need tomorrow. 

And it will all be supported by the 
same, single source. 

If that sounds interesting, call us 
at 1 800 824-8824 (in New York State, 
1 800 523-1019). Let us arrange a demon- 
stration or put you in touch with an author- 
ized AT&T Representative. 

Now there's a CAD system that lets 
you draw on a lot more than just a monitor. 

==> pier 
The right choice. 

~ae 
~~ 
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‘FIFTH-GENERATION’ COMPUTERS 
MAY SOON BE AVAILABLE IN U.S. 

A GROWING MOVE TO ADD Al PROGRAMMING TO PARALLEL COMPUTERS 
BEAVERTON, ORE. 

ifth-generation computers may soon 
be available in the U.S. In a drive to 

put artificial intelligence on _ parallel 
computers—what the Japanese call the 
fifth generation—vendors and research- 
ers in the U.S. are looking to AI pro- 
gramming tools for the growing number 
of parallel computers available here. 

Parallel computers can deliver vast 
amounts of processing power for a rea- 
sonable price. And the AI programming 
needed for more widespread and easier 
use of computers requires that process- 
ing power. The marriage of parallel 
computers and AI programming tools is 
stirring up a lot of interest. 

The Scientific Computer Division of 
Intel Corp., Beaverton, makers of the 
iPSC family of concurrent computers, 
and Gold Hill Computers Inc., a Cam- 
bridge, Mass., Al-software company, 
last week announced a joint develop- 
ment effort to create a concurrent ver- 

sion of the Common Lisp AI language 
for the iPSC. 
“We were motivated by the large 

number of people asking about our ma- 
chine who also expressed an interest in 
Al,” says Charles Bishop, AI program 
manager at Intel Scientific Computers. 
“Many have to have both numeric and 
symbolic [AI] programming to meet the 
requirements of the government’s two 
major computer-intensive projects: the 
Strategic Computer Initiative and the 
Strategic Defense Initiative.” 

The iPSC parallel computer was intro- 
duced in February as a research machine 
for high-speed numeric processing [H/ec- 
tronicsWeek, Feb. 11, 1985, p. 15]. Ac- 
cording to Bishop, more than 25% of the 
1,000 or so inquiries indicated a strong 
interest in symbolic programming. 

At Sequent Computers Inc., “a num- 
ber of the people using and looking at 
our Balance 8000 parallel computer are 
expressing an interest in AI program- 
ming with both Lisp and Prolog,’ says 
chief operating officer Scott Gibson. To 

{| meet that demand, Sequent, also of Bea- 
verton, is committed to providing a par- 
allel Lisp language and is holding dis- 
cussions with possible vendors. 

Lisp vendor Lucid Inc., Palo Alto, is 
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another Al-software company looking at 
the opportunities in parallel AI program- 
ming. “We are planning and working on 
a concurrent Lisp,’ says chairman and 
chief executive officer Tony Slocam. He 
indicates that one of the development 
projects uses the Q-Lambda approach, 
which is based on research done at Stan- 
ford University by one of Lucid’s 
founders, president and chief technical 
officer Dick Gabriel. Lucid has been ap- 
proached by several of the parallel-com- 
puter vendors to study their machine 
architectures with parallel Lisp in mind. 

Dallas parallel-computer vendor Flexi- 
ble Computer Corp. also reports a big 
interest in parallel AI programming. 
“We are looking to pick up an available 

mon Lisp implementation on a parallel 
computer. Gold Hill has the largest in- 
stalled base of Lisp users on IBM Corp. 
Personal Computers and compatibles. 
One of the reasons Intel chose Gold Hill 
is its experience with Lisp on the 80286 
processor—the processor used in the 
first iPSC generation. 

Gold Hill’s Lisp is the only MS-DOS 
interpreter that runs in protected mode 
using the full address space of the 286, 
according to Eugene Wang, vice presi- 
dent of marketing at Gold Hill. The 
company also sells a Lisp compiler for 
producing faster programs. Fast pro- 
cessing and large memories both are re- 
quired for serious AI work. 
A is also improving performance 

: and memory and adding 
software to make _ the 
iPSC more attractive for 
Al. In August, the first 
enhancement to the iPSC, 
a 4-megabyte memory ex- 
pansion, was announced. 

Intel is now working on 
a second-generation ma- 
chine. The current 128- 
processor iPSC can reach 
100 million instructions 
per second. Preliminary 
evaluation of the second- 
generation design indi- 
cates that at least two or- 

PARALLEL Al ENGINE. Intel’s iPSC sarallal soir isdueto ders of magnitude can be 
have a concurrent version of Common Lisp running onitsoon. gained, says Bishop. 

AI language and convert it for concur- 
rent operation on our Flex/32, the way 
we did with Ada,” says Ray Naeini, vice 
president of software development [E/ec- 
tronics, July 15, 1985, p. 59]. 
MULTILISP. Flexible has not yet pur- 
chased a Lisp language, but Naeini says 
“we are close to a decision.” Flexible 
will start with a commercially available 
Common Lisp and add multicomputing 
concepts like those used in Multilisp, a 
language developed at the Massachu- 
setts Institute of Technology. The com- 
pany plans to provide a complete AI en- 
vironment that includes Prolog. 

The iPSC version of Gold Hill’s Com- 
mon Lisp, which is expected to be avail- 
able by mid-1986, may be the first Com- 

The second generation 
will have not only faster processors, but 
more of them, perhaps up to 1,024. Al- 
though Bishop says it is possible to ship 
such a machine by 1988, Intel is not 
committing to a target date because it 
wants to wait long enough to incorpo- 
rate ideas from the researchers in the 
more than 12 educational, government, 
and industrial sites now using the iPSC. 

Although the current iPSC and the 
new concurrent Lisp (when it is avail- 
able) will provide a research platform 
for parallel AI, it is the power of the 
10,000-mips second-generation machine 
with extensive AI software support that 
will make a fifth-generation computer. 
“When the second-generation hardware 
is available, then the machine could be 
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grow a 300-A-thick layer of AlGaAs 
doped with silicon ions on top of a 
100-A-thick layer of GaAs. Also impor- 
tant is the size of the device’s gate, 
which is only 0.35 wm wide. AT&T called 
on scientists at the National Research 
and Resource Facility for Submicron 
Structures at Cornell University for 
help in etching the fine features with 
electron-beam lithography equipment. 

But the thin semiconductor layers are 
what make the device unique. Growing 
the layers on 2-in. wafers, the MBE sys- 
tem deposits the substances layer by 
atomic layer, providing the utmost in 
control. “You have to have a sharp in- 
terface between the two layers,” says 
Nitin Shah, one of the three principal 
researchers working on the project. 

The sharp definition provided by se- 
lective-doping techniques is essential to 
separate the impurities in the AlGaAs 
layer from the free electrons that are 
attracted to the thin GaAs layer, says 
Shin Shem Pei, supervisor of Bell Labs’ 
High Speed II-IV Device and IC Group. 
The electrons can travel quickly in a 
steady stream away from the impuri- 

called a fifth-generation computer, but it 
depends upon the progress made by the 
researchers,” Bishop says. 

But Gold Hill’s Wang is more ebul- 
lient. Referring to the current iPSC with 
concurrent Common Lisp, he _ says, 
“We’re talking about a real fifth-genera- 
tion computer here.” -Tom Manuel 

SEMICONDUCTORS 

BELL LABS BUILDS 
5.8-ps TRANSISTOR 

MURRAY HILL, N. J. 

At Bell Laboratories has eclipsed 
the world speed record for semicon- 

ductor devices with a family of com- 
pound semiconductors capable of turn- 
ing on or off in 5.8 ps. That’s 32%, or 2.7 
ps, faster than the record set last sum- 
mer by Honeywell Inc. researchers. 
AT&T researchers achieved the re- 

sults with between 5 and 10 different 
chips that they call selectively doped he- 
terostructure transistors. All use a wa- 
fer structure made up of an ultrathin tions, and memory, where low power 
layer of gallium arsenide beneath a and high speed are essential. Although 
slightly thicker layer of selectively | Bo : the initial chips, which include ring oscil- 
doped aluminum gallium arsenide. lators and frequency dividers, represent 

The landmark speed was achieved by Ve eam | only small-scale integration, Pei says, 
cooling the parts in liquid nitrogen to 77 | | il oa Mies | large- and very-large-scale ICs are con- 
K. But at room temperature, the chips “ . ceivable. AT&T has no commercial prod- 
still provide near-record results, with a ucts in mind now, but plans are in place 
switching time of 10.2 ps and power use — to make “devices for internal experi- 
of 1.03 mW per gate (compared with | il mentation and evaluation,” he says. 
1.76 mW/gate at 77 K). “We're getting | iggy ; The work was a collaborative effort 
within spitting distance of the real phys- between AT&T and Cornell University 
ical limits,” says one researcher. and was paid for in part by government 
AT&T used molecular-beam epitaxy to grants. -Tobias Naegele 

ties, which cause them to scatter and 
| dissipate their speed. 

“MBE makes this device structure 
possible,” says Pei. “The idea was 
around for 20 years, but no one could do 
it until recently.” 
AT&T is not the only one doing work 

with such structures. Toshiba Corp. 
and Gould Inc. are both selling dis- 
crete high-electron-mobility transistors 
using similar technology |Electronics, 
Dec. 9, 1985, p. 18]. But AT&T’s inter- 
est is in integrated circuits, Shah em- 
phasizes, and thus direct comparisons 
are misleading. 
REALISTIC APPLICATIONS. The AT&T re- 

searchers maintain that their prototype 
parts are not just laboratory freaks 
without real-world applications. Their 
work has provided a legitimate succes- 
sor to GaAs metal-semiconductor field- 
effect transistors, they say. “This is a 
realistic application-oriented technol- 
ogy,” says Pei. “This is the next genera- 
tion of GaAs devices.” 
AT&T is aiming the new technology at 

the high-speed digital IC market, partic- 
ularly microprocessors, telecommunica- 

RING IT OUT. GaAs transistors in a Bell Labs 

ring oscillator switch in 5.8 ps at 77 K. 

BUSINESS 

ARE DISTRIBUTORS SIGNALING UPTURN? 
the third quarter, which ended Oct. 31, 
its Electronics Marketing Group went 
into the black after months of losses, 
with $922,000 more operating income 
than in the second quarter. The $545,000 
operating income from distribution oper- 
ations, compared with $3.2 million for 
the same quarter last year, shows how 
hard the decline hit Wyle. 

The upturn stayed on course in No- 
vember with an 8% gain over October, 
even with fewer working days, says 
president Charles M. Clough. He pre- 
dicts conditions will improve so steadily 
for recession-racked semiconductors 
that by spring a strong turnaround 
could spur U.S. growth of 20% to 23% 
for the whole year. 

Clough’s peers hope he’s right, and 
many cautiously confirm they’ve seen 
the beginnings of an upswing. “It’s en- 
couraging,” says Howard B. Franklin, 

LOS ANGELES 

[ electronic-components distributors 
really are a bellwether for semicon- 

ductor sales, as many savvy industry 
watchers maintain, then better times 
could soon be here for the gloom-struck 

chip business. 
Several distributors now report a 

“perceptible but not dramatic” upturn, 
as one Official put it, that has been un- 
der way since early October. This up- 
swing, the first since the downslide be- 
gan in mid-1984, centers in the western 
U.S., where changing prospects for 
semiconductors often show up first. 

An upswing at distributors after a 
prolonged recession has particular sig- 
nificance for the industry: in the past, 
such changes have foreshadowed a 
turnaround at semiconductor manufac- 
turers by about six months (chart). The 
pattern starts with small customers 

buying in small quantities from nearby 
distribution outlets. Then larger compa- 
nies jump in, first purchasing from dis- 
tributors, later going directly to vendors 
as quantities grow. Orders soon over- 
whelm stock, causing production in- 

creases across the board. 
But old hands in the industry question 

whether a distribution trend of only sev- 
eral months signals a turnaround. “It 
might be a flash in the pan similar to 
the false start in 1982 from February to 
May,” warns Jack Beedle, president and 
founder of In-Stat Inc., a market-analy- 
sis company in Scottsdale, Ariz. That 
upturn “died a horrible death” when big 
orders did not follow. 

Clearly signaling at least temporary 
improvement, however, is Wyle Labora- 
tories Inc., with distribution operations 
serving 13 western states. The El Se- 
gundo, Calif., company reported that for 
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But the Wyle executive, along with 
others, draws a clear distinction be- 
tween these happier prospects and the 
continuing oversupply of parts still held 
by the biggest original-equipment manu- 
facturers, mostly computer companies. 
During the boom of 1983-84, they stock- 
piled parts against predicted shortages, 
then had to swallow them when demand 
dried up. 
STILL OVERSTOCKED. Components are 
still overstocked on many distributors’ 
shelves, particularly at the largest com- 
panies, which could not cut back as fast 
as smaller, regional competitors could, 
sources say. Both Clough and Bell In- 
dustries’ Franklin agree that it will take 
at least until March to pare these levels 
to the point at which heavyweight com- 
panies start to buy again, triggering or- 
ders to semiconductor manufacturers. 
By May or June, Clough believes, a 
strong recovery will be under way. 

But Clough’s stance—especially his 
forecast of 20% to 23% growth, which is 
far rosier than consensus estimates of 
limited growth next year—finds scant 
support among most battle-scarred dis- | 
tributors. A typical response comes 
from Arrow’s Kaufman: “Any improve- 
ment will be gradual.” 

Doubts abound in financial circles, 
too, although Wyle common stock took 

senior vice president in 
charge of the Western-ori- 
ented Electronics Group | : 
of Bell Industries Inc., | 
Los Angeles. “Everyone | 
believes things are turn- | 
ing around, but the real | 
effects won’t be until the | 
second quarter.” 

“There has been a | 
small, though not drama- | 
tic, steady increase of or- | 
ders activity since Au- | 
gust,’ notes Bruno Pag- | 
luca, vice president and | 
director of worldwide | 
semiconductor marketing | j NOTE: BOTH LINES ARE TWO-MONTH 

for Texas Instruments | MOVING AVERAGES | 
Inc. in Dallas. | 

At nationwide distribu- | 
tor Schweber Electronics, 
Westbury, N.Y., executive vice presi- 
dent Robert E. Johnson notes “a pickup 
beginning on the West Coast.” But any 
movement in the overall depressed pat- 
tern is still slight, he concedes. 
Arrow Electronics Inc., New York, 

has had more orders each month since 
July, when business hit bottom, accord- 
ing to president Stephen P. Kaufman. 
Because shipments lag orders by two to 
three months, improved financial results 
are just starting to appear, he says. 

In Clough’s view, the distribution re- 
covery rests on solid underpinnings. In- 
ventories of parts stocked by the best 
customers, small- to medium-size compa- 

nies in the under-$100 million category, 
are down sharply from the bloated lev- 
els that kept them out of the market for 
a year. Wyle tracks these customers 
through 31 key accounts in which inven- 
tories have dropped 34% since January. 
Pronounces Clough: “This inventory 
glut is surely over.” 

R_ WAY TO FORECAST IC DEMAND — 
| aggerated to highlight oer happened 

- | in the current semiconductor slump.) 
The bookings curve shows that inven- 

tories were already building up when 
the book-to-bill ratio fell below 1 in Sep- 
tember 1984. The supply could not be 
turned off quickly, however, and it took 
two corrections to sop a all the EXCESS 
inventory. 
According to Groce S iodel the ra- 

tio will climb past 1 early in 1986 and 
remain there all year. Billings won't in- 
crease much until late in the year. (The 

Sar ae aA — — SIA last week released figures showing 
that the ratio rose in November for the 

| | second straight month, to 0.90.) 
 Gnostie’s model has 170 macroeco- 
nomic factors: gross national product, 
value of the dollar, and so on. It mea- 
sures 400 equipment sectors and 500 lin- 
ear, digital, and discrete components, 
giving 20,000 component data points. 

| Gnostic research director Terry Wong 
concedes that the consumption data is 
less reliable the farther it gets from the 
basic macroeconomic assumptions. The 

| | figures are revised quarterly. But Gnos- 
| | tie does claim that its figures for captive 
| | production are accurate. They are ob- 
| | tained the hard way—through inter- 
_| views and careful estimates. ‘“We have 
a lot of captive clients and they’ve never 

|| taken us to task for our numbers,” 
_ Wong says. —Cliford Barney 
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For designs you only imagined. 
E*PROM now expands the possible in MCU applications. 
Now you can improve existing systems, 

and, best of all, create altogether new 

designs with Motorola’s EPROM single- 
chip microcomputers. Do the things 
you only imagined before. 

Introduction of the MC68HC805C4 
is the latest development in a unique series 
of powerful, E-7PROM-equipped MCUs 
that started with the amazing MC68HC11. 

Alterable memory provides the ultimate 
in single-chip microcomputer flexibility, 
and electrically erasable PROM is the ulti- 
mate alterable memory. Motorola’s MCUs 
extend the ultimate in 8-bit single-chip 
integration and power. 

The MC68HC805C4 adds a new 
dimension of flexibility to the E7PROM 
MCU concept. It has 4K of E7PROM in 
two separate arrays. Think about the 
advantage of operating software from one 
segment, while simultaneously 
modify ing the code in the 
second segment. 

No need to remove 
the MCU from the 4 
system. In fact, ¢ 
probably no 
need to take the 
system down at all. 

E? = MC: Motorola’s EEPROM MCUs 

Four K of E°PROM makes the 
MC68HC805C4 perfect for design 
improvements in automotive applica- 
tions, telecommunications, robotics, 

industrial control, and so on and so on. 

Use it for emulating dynamically 
reprogrammable mask-ROM based MCUs 
and peripheral processors. Com- 
plete end-product updates, variations 
and changes with software alone. 

No parts to change, no parts to remove. 
Just erase the software electrically and 
reprogram the unit without disturbing 
the socket. 

In addition to the new possibilities in 
design, the savings in field service, 

maintenance and engineering overhead 
can be rewards in themselves. 

The MC68HC805C4 is an E7PROM 
variation of the otherwise identical mask- 

ROM MC68HC05C4. That means 176 
bytes of RAM retainable on standby, RC or 
crystal-mask oscillator options, 24 bi- 
directional I/O lines, an 8 x 8 unsigned 
multiply, a 16-bit enhanced timer, five 

interrupt vectors,an enhanced UART(SCTI) 
and a synchronous serial system(SPI). 

One-on-one design-in help. 
You can get an engineer-to-engineer 

update and technical literature on the 
Motorola MCUs or any of our latest 
semiconductor products and technologies 
fitting your unique designs. 

Call your local sales office for the 
application assistance and literature that 
will get you to market. Faster. 

Were 

(MA) MOTOROLA 

a 
Write To: EUROPE: Motorola Ltd.. European Literature Center, 88 Tanners Dr., Blakelands, Milton Keynes MK14-SBP, United Kingdom. | 
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Sales Offices: 

Bologna Oslo 
| Copenhagen Paris 

East Kilbride Rennes 
(Scotland) Rome 

| Grenoble Toulouse Name 
Hannover Sindelfingen 

i Johannesburg Stockholm 
Maarssen Vi 5 
Madrid Wembley Title 

j Milan (Middlesex) 
Munich . Wiesbaden 
Nuremberg Zurich 

| ASIA/PACIFIC HEADQUARTERS: Company 
Hong Kong 
Sales Offices: 

j Seoul Taipei 
Singapore Tokyo Address 

| Sydney/Melbourne 

| City 

Call me (__________) 

ae a es dc cn el nl em ye Hf el el 

Please send me more information on the MC68HC805C4. 

265ELEX121685 

|| nn Ss 

eee og eda es ao 



processing technologies such as elec- 
tron-beam lithography and orientation- 
dependent etching to produce self- 
aligned emitters with insulated grids, 
says Greene, who heads the NRL’s sur- 
face-physics branch. “If vacuum devices 
can be practically fabricated at the mi- 
cron level, transit times below 1 ps can 
be achieved, particularly in FE struc- 
tures where the additional advantages 
of very high fields at the emitter occur.” 

The field-emitter approach requires 
high voltages (100 V on the grid and 200 
to 500 V on the anode) and, like the 

concedes Clough “is on solid ground, 
though more positive than I am.” 

According to analyst James Jeffs of 
Los Angeles’ Siedler Amdec Securities 
Inc., the improvement for distributors in 
the past few months is only “a lot of 
pipeline filling, not at the OEM level 
yet.” —Larry Waller 

off in advance of the company’s appear- 
ance Dec. 4 before New York financial 
analysts, where Clough made his views 
known. James Barlage of New York’s 
Smith Barney, Harris Upham & Co., for 
example, questions Clough’s timetable. 
“Only 75% of the inventory has been 
worked off,” he estimates. But Barlage 

VACUUM DEVICES , 

‘VACUUM ICs’ WOULD BE 

FAST AND HEAT RESISTANT en eu 
WASHINGTON on tors. But unlike transistors, the vacuum 
| pba oe and processing technol- || — devices thrive in the heat they create. 

ogies developed over the past 20 | Field-emitter research remains a long- 
years for integrated circuits can make range, high-risk program, however, that 
electron-tube devices as small as transis- will require improvements in processing 
tors and with comparable levels of inte- and fabrication techniques, says Greene. 
gration, say researchers at the Naval Production of NRL’s device remains at 
Research Laboratory. What’s more, least 10 years away. 
they say these ‘vacuum ICs’ could pro- THERMIONIC ICs. Meanwhile, Los Ala- 
vide subpicosecond transit times for mos researchers have been fabricating 
very fast real-time signal and data pro- | | thermionic ICs, which operate at over 
cessing, temperature insensitivity, and | | — | 800°C, by depositing cathode, grid, and 
improved radiation hardness for space | | 8 | — anode materials on sapphire substrates 
applications. : i | using optical lithography. Small-scale in- 

In a paper delivered at the Interna- tegration for flip-flops and power sup- 
tional Electron Devices Meeting in early plies have been demonstrated as work 
December, NRL researchers Richard proceeds on device-stacking methods. 
Greene, Henry Gray, and George Greene says thermionic chips could op- 
Campisi described two approaches to erate in the low-gigahertz range. 
vacuum ICs: thermionic triodes being Spindt and Greene acknowledge that 
fabricated at Los Alamos National Lab- their research could have applications 
oratories and field-emitter vacuum ICs within SDI. Along with the improved ra- 
under development at the NRL, SRI In- diation hardening for space-based sys- 
ternational, and elsewhere. The NRL re- tems, techniques such as submicron 
searchers view the latter as the more three-dimensional machining could be 
difficult approach, but one that could used to develop cathodes for free-elec- 
yield submicron devices operating at tron lasers. SDI officials recently men- 
100-fs speeds. The field-emitter research tioned land-based free-electron lasers as 
could also find its way into the Strategic a likely focus of research because of 
Defense Initiative (SDI). their energy efficiency and concentrated 

Field-emitter array technology has beam. —George Leopold 

CATHODE. Thin-film field-emission cathodes 

with 0.03-wm tips have been built by SRI 

International for silicon-chip vacuum devices. 

been under development at SRI for 
more than 10 years, according to C. A. 
Spindt, a senior research engineer at the 
Menlo Park, Calif., company. “We feel 
that we’re very close” to commercial ap- 
plications, he says. SRI’s field-emitter 
cathode structures are arrays of refrac- 
tory-metal emitters shaped by evapora- 
tion into sharp points as narrow as 0.038 
um. The emitter tips point into holes 
formed lithographically in a metal layer. 
The holes can be less than 1 pm across. 
NRL uses more conventional silicon- 

AT&T BUILDS FUZZY-INFERENCE CHIP 
HOLMDEL, N. J. 

single chip that is an incredible 
100,000 times faster than conven- 

tional hardware could help designers 
get around the barriers to the integra- 
tion of expert systems and robots. Up to 
now, integrating the two technologies 
has been nearly impossible: designers 
have found conventional hardware and 
specially written expert-system software 
too cumbersome and slow to process 
data for the motion-control functions 
that sophisticated robots require. 

Researchers at AT&T Bell Laborato- 
ries believe they have licked that prob- 
lem by using fuzzy logic, the logic of 
approximate reasoning. Their CMOS cir- 

“We implemented 16 rules on the chip 
and we’ve found we can put more rules 
on by using smaller geometries in de- 
sign,’ says Watanabe, who worked for 
three months on the chip’s design. “In 
the prototype, we were conservative. 
We just wanted to see if it would 
work.” Togai says up to 128 inference 
rules could be etched in silicon by cut- 
ting the chip’s minimum feature size in 
half, to 1.25 wm, and adjusting some of 
the internal circuitry. 
SIMPLE AS POSSIBLE. Designed to be as 
simple as possible, the chip consists of 
two rule-set memories—one for storing 
the antecedent or question in each rule, 
and one to store the conclusion; a con- 

cuit performed 80,000 inferences/s when 
tested with a two-phase 20.8-MHz clock 
that provided a 48-ns clock cycle. Simu- 
lations indicate it can run at even higher 
speeds, according to Masaki Togai, who 
designed the inference engine on the 
prototype chip. 

Prototypes of the 6-by-6-mm CMOS 
chip have been produced using 2.5-~m 
geometries and providing circuitry for 
16 fuzzy sets, or rules. Although they 
say 16 rules are sufficient for many if 
not most tasks, Togai and Hiroyuki Wa- 
tanabe, who designed the circuit, ac- 
knowledge that the prototype uses only 
about 25% of the chip’s 2.99-by-3.58-mm 
active area. 
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INFERENCE ENGINEERS. Bell Labs’ 

Watanabe and Togaihave built an IC 

that makes fuzzy-logic inferences. 

troller to oversee the movement 
of data throughout the chip; and 
the inference-processing unit, 
designed as a folded binary tree 
to keep it small. 

“It’s a very simple cell,” says 
Watanabe. “It doesn’t take up 
much space.” 

Togai says he tested the 
fuzzy-logic algorithms that he 
developed for the chip on a Digi- 
tal Equipment Corp. VAX com- 
puter and was unable to come 
within a fraction of the process- 
ing speed the chip is capable of. 
“Roughly speaking,” he says, 
“we have reached speeds 
100,000 times faster than if we 
used a conventional [hardware] 
approach.” 

That speed is made possible, Togai 
and Watanabe say, by locating the rule- 
set memory on the chip. That permits 
the inference engine to process all the 
rules in parallel. If the rule sets are 
stored off the chip, they say, the avail- 
able pin count prevents the effective 
use of parallelism, slowing down the 
processing speed. 

PARIS 

French automobile owners might soon 
get faster and more expert repair 

work, thanks to a move by the country’s 
principal automaker to put an artificial- 
intelligence system at the service of its 
mechanics. 

The heart of the system is an expert- 
system software module dedicated to di- 
agnosing the cause of automobile mal- 
functions. The system was jointly devel- 
oped by Cap Sogeti Innovation, the re- 
search subsidiary of Cap Gemini Sogeti 
SA, France’s largest data-processing 
service and consulting group, and Régie 
Renault, the nationalized car maker. 

The software comes in a shell pro- 
gram that can be customized by auto- 

| mobile technical experts to deal individ- 
ually with any of a car’s various subsys- 
tems. The prototype of the software 
runs on an IBM Corp. Personal Comput- 
er and currently is being used to ana- 
lyze automatic-transmission — break- 
downs. In the future, it will be used to 
aid repairs in other areas that are typi- 
cally difficult to diagnose, such as on- 
the-road behavior and electrical faults. 

Distribution potential is broad: Re- 
nault has some 9,000 dealers scattered 
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Al TO HELP MECHANICS AT 
RENAULT DO A BETTER JOB 

Speed matters in applications such as 
command and control of missiles and ro- 
bots—the areas that interest the two re- 
searchers. Togai says robots require de- 
cision outputs every 20 to 100 ms, and 
guidance systems could require even 
faster results. Togai and Watanabe plan 
to build a coprocessor board around the 
chip that can be added to a microcom- 
puter to allow it to perform motion con- 
trol for robots. -Tobias Naegele 

throughout France. The initial results of 
the system’s trials have been “extreme- 
ly impressive,” says Gérard Martineau, 
who is coordinating the project from the 
Renault research center. Company esti- 
mates put the system’s ability to solve 
transmission faults above 99%. 

The automatic transmission is the per- 
fect example of the type of diagnosis 
problem Renault would like to tackle 
with the system. Because such transmis- 
sions are still rare in France, mechanics 

have little experience working with 
them. Even simple breakdowns often re- 
quire the transmission to be sent back 
to Renault—an expensive, time-consum- 
ing operation—simply because the me- 
chanic is unable to diagnose the 
problem. 
THREE MODES. 70 get around this snag, 
Renault asked Cap Sogeti to help it find 
a way of diffusing in-house knowledge 
of its automatic-transmission systems to 
the mechanics by using AI. The result is 
a program that works in three different 
modes: consultation mode for use by the 
mechanic; archive mode, in which Re- 
nault’s after-sales service department 
can analyze statistics on the types of 
breakdowns probed and the system’s 
success in detecting them; and an up- 
date mode, whereby the software can be 
adapted to new technical information 
and products. 

Designed to be easy to use in the ga- 
rage, the system only requires entry of 
numbers or yes and no answers on the 
keyboard. After the mechanic enters the 
model of the car and the number on the 
plate fixed to the transmission, the sys- 
tem asks him a series of diagnostic 
questions until it is satisfied that it has 
detected the type of fault. It then sug- 
gests possible remedies and monitors 
his progress by asking whether a given 
suggestion has had the desired effect. 

Apart from the program’s diagnostic 
framework, the chief difficulty in devel- 
oping the system was defining the tree- 
like series of questions an expert techni- 
cian asks in trying to diagnose a break- 
down, points out Pascal Jeambrun, prin- 
cipal engineer for Cap _ Sogeti 
Innovation. To do this, the programmers 
listened in on telephone calls for several 
months from garage mechanics to tech- 
nicians at Renault’s headquarters. 

The prototype versions are installed 
at two Parisian garages and run on IBM 
PCs. Future versions will fit into a diag- 
nostic console that is IBM compatible 
and manufactured for Renault by two 
compatriot companies, Sagem and Sour- 
lau SA. —Robert T. Gallagher 

AUTOMATIC TEST EQUIPMENT 

PALO ALTO 

A" generation of automatic test 
equipment for complex very large- 

scale integrated circuits is taking off 
fast. Developers of these systems— 
called per-pin testers—promise a _ lot: 
they claim the testers should drop the 
cost of testing and boost accuracy and 
throughput. Manufacturers are counting 
on this technology and the pressing 

CAN ‘PER-PIN’ TESTERS 
TAKE OVER VLSI BUSINESS? 

need to find better ways for testing 
VLSI chips to help them cut into the 
market share of traditional ATE players 
such as GenRad, Sentry Digital Test 
Systems, and Teradyne. 

Digital-test-equipment companies such 
as Megatest Corp. and Trillium Test 
Systems, as well as analog-ATE startup 
Attain Inc., are touting the per-pin sys- 
tems, which can test components having 
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256 or more pins at a test rate of 40 
MHz. A Japanese player, Ando Electric 
Co., Tokyo, has such a system for LSI 
chips. The architecture is expected to 
garner 30% of a $208 million market for 
VLSI testers next year, and “almost all’ 
of a $354 million market by 1990, accord- 
ing to market researcher VLSI Research 
Inc., San Jose, Calif. 

The growing popularity of the new 
architecture has sparked debate in the 
ATE community about these systems’ 
value in testing low-pin-count parts. But 
while that point is under contention, the 
system has already found a market. Me- 
gatest and Attain recently made big 
sales that ordinarily would have gone to 
bigger, more established test-equipment 
companies. 

Megatest recently sold a MegaOne 
machine to IBM Corp., which will use it 
for incoming tests of Intel Corp.’s 80386 
microprocessors. Megatest’s sale beat 
out Teradyne Inc., Woodland Hills, 
Calif., the recognized market leader in 
ATE. Teradyne would not comment on 
the IBM sale. It is the only U.S. ATE 
company not claiming an upcoming per- 
pin system. 

In addition, sources indicate that Me- 
gatest recently shipped two MegaOne 
systems to a major IC manufacturer. 

Attam, of Milpitas, Calif., recently in- 
stalled its Attain 2000 system at Omni 
Technology Corp., a Fremont, Calif., tes- 
ter of military-aerospace components. 
The linear system was chosen over com- 
peting systems from GenRad, Sentry, 
and Teradyne. 

“Next-generation choices are being 
made now,” says Steve Bisset, founder 
and president of Megatest, San Jose, 
Calif. Last February, the 10-year veter- 
an of ATE became the first company to 
design and sell a per-pin system. “In the 
past nine months, capacity-driven expan- 
sion [by IC companies] has stopped. The 
momentum has gone.” 
SLUMP HAS HELPED. Jim Healy, presi- 
dent of Trillium, agrees. He says the 
semiconductor industry slump has actu- 
ally helped companies such as his own— 
a Santa Clara, Calif., subsidiary of LTX 
Corp.—and Megatest. “So far, all six of 
the systems we've sold have been to 
semiconductor manufacturers. That’s 
because the only people spending money 
right now are research and development 
people,” he says. 

The tester-per-pin concept is not new, 
though each vendor implements it dif- 
ferently and is at a different stage in its 
development program. In its most basic 
form, each pin site for a complex IC—up 
to 256 pins—is tested with the appropri- 
ate test hardware instead of having the 
component pins share that hardware 
through highly complex software. 

Which test functions are designated 
per-pin—such as pattern generation, 
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voltage levels, and parametric measur- 
ing—is up to the vendor. Bisset believes 
putting a timing generator at each pin 
site 1s a prerequisite. , 

One benefit of such systems is modu- 
larity—the ability to configure the ma- 
chine to test anything from 16 to 256 
pins and up without having to change 
test software. 

“The idea of such an architecture has 
been around for a long time, because it 
is so elegant—one timing generator per 
one pin electronics,’ says Bisset. “But 
to get the cost of the timing generators 
down, we needed breakthroughs and 
that is our proprietary technology, not 
the idea itself.” 

CHOOSE NOW. Megatest’s Bisset says next- 

generation choices are being made now. 

Market analyst G. Dan Hutcheson, of 
VLSI Research, believes Megatest and 
other companies offering per-pin sys- 
tems are on the right track. “It is un- 
questionable that per-pin architecture is 
the next generation,” he says. “People 
think it’s too expensive, but in the inter- 
mediate [pin-count] ranges, it decreases 
the cost of testing because it allows you 
to increase throughput.” | 

But unlike Bisset and other per-pin- 
systems vendors, Hutcheson doesn’t be- 
lieve the technology will cross the barri- 

DALLAS 

ilitary avionics developers can now 
find out much earlier and at far 

less cost whether their designs will fly. 
An interactive work station will enable 
them to assess better the effectiveness 
of cockpit displays, flight controls, 
weapons, and sensors. Their better view 
of design performance comes from the 
marriage of commercially available 

MILITARY | 

A CHEAPER WAY TO LEARN 
IF AVIONICS GEAR WILL FLY 

~ terrain data from the 

er from more specialized high-pin-count 
testing to low-pin-count production lines. 
“Dedicated systems are much more eco- 
nomical,” he claims. 
ATE companies such as GenRad and 

Sentry agree with Hutcheson. “There is 
a very strong demand in the market to 
produce production testers which do not 
cost $2 million to $3 million per copy,” 
says Fred Laccabue, vice president for 
sales at Sentry, a Schlumberger Ltd. 
subsidiary in San Jose. “Though per-pin 
architecture is already in the current 
generation of testers, sharing and multi- 
plexing timing generators to the pins is 
one method to accommodate the need 
for lower cost.” 
Eugene P. Roth, director of market- 

ing for GenRad Semiconductor Test 
Inc., Milpitas, concurs. “I think per-pin 
is appropriate for engineering environ- 
ments, in a cost sense. The GR18 [Gen- 
Rad’s per-pin system] is twice as expen- 
sive as the GRI16,” he says. “The point 
is, if you put a single [parametric mea- 
suring unit] per pin, you're replicating 
functions over a number of pins and you 
just can’t avoid that expense.” 

Ando Electric, which expects its sys- 
tem to become the method of choice for 
high-speed de tests on random-logic 
high-pin-count parts, does not see it as a 
replacement for current ATE designs 
for low-pin-count chips. 

But despite such caveats, Hutcheson 
sees a big future for the systems. The 
1984 market for complex-VLSI testers 
was $78 million, he says, and per-pin 
systems had not yet begun to ship. In 
1985, the market jumped to $184.4 mil- 
lion and per-pin systems already account 
for $22 million in sales—an instant 16% 
of the market. 

“By 1990, the total market for com- 
plex VLSI testers will be $354 million,” 
says Hutcheson. “We think by then al- 
most all complex-VLSI testers will be 
tester-per-pin architectures. Megatest 
has certainly done the right thing in the 
right market. Now it just remains to be 
seen if they can capitalize on being the 
pioneer.” —Denise Caruso 

graphics engines and classified digital 
U.S. Defense 

Mapping Agency. 
The work station is being integrated 

for nearly a half-dozen defense contrac- 
tors and government agencies by Merit 
Technology Inc. The Dallas startup orig- 
inally intended to use the simulation 
tools in its own engineering consulting 
business, but once aircraft manufactur- 
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ENEMY COPTER. |maps overlays a head-up display in a flight simulated for avionics designers. 

ers got wind of the system, it quickly 
became a big seller. Merit is also ex- 
panding the scope of the system to ad- 
dress development of future ground- 
based vehicles as well as information- 
intensive command, control, communica- 
tions, and intelligence systems. 

Merit’s Interactive Mission Analysis 
Planning Station, or Imaps, can be con- 
figured to include a host minicomputer, 
optional artificial-intelligence systems, 
hardware for manned simulation, and 
graphics hardware from Silicon Graph- 
ics Inc. The system can be used to ana- 
lyze pilot reactions and system perfor- 
mance during real-time simulated mis- 
sions with displays that show terrain. 
Users can also program enemy aircraft, 
ground threats, weather conditions, and 
head-up displays into the scene. 
FUTURE Al USE. In the future, Merit off- 
cials believe, Imaps could lead the way 
to preflight briefing stations for aircraft 
expert systems or provide automated 
combat rehearsals for pilots. Mission 
planners could use similar interactive 
graphics work stations to program AI- 
based avionics. Jet-fighter pilots could 
then practice mission routes using the 
same data base, simulating low-altitude 
flight over identified threats scattered 
across the terrain. 

But the current market window for 
the moderately priced planning stations 
is for engineering. Defense contractors 
are developing tactical fighters and ad- 
vanced helicopters that will mcorporate 
new electronics and software systems. 
“All of these [programs| are in the con- 
ceptual phase of defining the avionics 
suites, the AI-based interactive systems 
with pilots, and just how much software 
will automate these systems,” says engi- 
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neering vice-president Ken Pedersen. 
“Moderately priced commercial graph- 

ics units have become powerful enough 
to handle out-the-window display for 
man-in-the-loop simulations,” adds Pe- 
dersen. Basic hardware for Imaps costs 
about $100,000, compared with millions 
of dollars for larger mainframe-based 
flight simulators. Software will run be- 
tween $50,000 and $500,000, depending 
on the scope of simulation packages. 

Imaps was designed in modular 
blocks for expansion and modification. 
Expansions can include Al-oriented 
hardware as well as Lisp-based expert- 

BOSTON 

Ws on chips that can detect nerve 
impulses has taken a leap forward 

with the fabrication of tiny “smart” sill- 
con probes. Under development by a 
team at the University of Michigan, the 
probe arrays have on-board circuitry for 
amplification, multiplexing, and self- 
testing. 

These new chips and less-sophisticat- 
ed implant devices developed at the 
Massachusetts Institute of Technology 
are important tools in learning more 
about how neurons are linked in circuits 
and how they process information. 
Much farther down the road, such de- 
vices may also be used in closed-loop 
prosthetic devices. 

The work at the University of Michi- 
gan focuses on probes for the central 

systems and analysis packages to grade 
algorithms for ground-following trajec- 
tories, threat assessment, weapons con- 
trol, radar, and mission tactics. In many 
cases, accurately represented terrain 
data is needed to analyze performance 
of interactive algorithms that play off 
the profile of the land. Therefore, Imaps 
uses digital terrain-elevation and fea- 
ture-analysis data without conversion. 
Data from either the Defense Mapping 
Agency or the U.S. Geological Survey is 
used. 

Terrain displays represent land and 
water as shaded polygons; color shading 
indicates changes in elevation. The sys- 
tem uses the same terrain data base to 
display map-like straight-down views; 
straight-ahead views; or “omni” views 
(tilted, three-dimensional representa- 
tions). Plan and omni views are normal- 
ly used in premission planning and post- 
flight analysis. 

The straight-ahead display is used in 
real-time manned simulations. Nonreal- 
time simulations may also be used when 
modeling complex radar systems and 
other avionics. Meanwhile, the host com- 
puter logs quantitative records of sys- 
tem performance, mission successes, 
and survival chances. 

“The system provides avionics engi 
neers both qualitative and quantitative 
measurements,” says G. Mel Barney, 
vice president of marketing. “Qualita- 
tive measurements are important be- 
cause design engineers, sitting in their 
offices, cannot get a feel for what the 
pilots will see. This may help determine 
the best location of a [head-up] display 
or whether an alarm is better than a 
visual indicator.” —/. Robert Lineback 

BIOMEDICINE 

IMPLANTED ‘SMART’ PROBE 
RELAYS NERVE IMPULSES 

nervous system. In Cambridge, Mass., 
researchers at MIT are working on elec- 
trodes that can pick up the impulses 
generated by peripheral nerves. The 
goal there is to develop prosthetic de- 
vices for amputees. 

In both cases, the development of im- 
plantable chips involves special chal- 
lenges. For one thing, implants into liv- 
ing bodies are submerged in saline body 
fluids, which means designers must se- 
lect a passivation layer compatible with 
semiconductor processes. For another, 
pulses generated by neurons are typical- 
ly in the range of 50 to 150 pV and lead 
impedance is on the order of 10 MQ, 
making the chips sensitive to leakage. 

“The only way to get signals out in 
the long term is to bring electronics into 
the probe structure, so you have both 
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amplification and buffering to drive [sig- 
nals] off chip,’ says Kensall Wise, pro- 
fessor of electrical and computer eng- 
neering at the University of Michigan, 
who worked with Khalil Najafi and Ken- 
neth Drake to develop the probes. 
PASSIVATION PROGRAM. The probes are 
roughly key-shaped (see photo), with 
shanks 10 to 15 um thick. They are fab- 
ricated using a four-mask single-sided 
process on wafers of standard thick- 
ness. An etch solution chemically dis- 
solves the wafer material to form the 
probes, and boron is required as a barri- 
er to that solution. But the very high 
boron doping complicates the placement 
of circuitry. 

To get around the problem, the team 
at Michigan boron-doped only the perim- 
eter of the rear portion of the silicon 
probe, which left the center portion’s re- 
sistivity unaltered. Polyimide and pary- 
lene coatings protect the circuitry from 
saline solution. The recording sites in 
the array have gold inlaid over tantalum 
or polysilicon interconnections. 

The on-board MOS FET circuitry in- 
cludes 10 channels of amplification, each 
with a gain of 100. Outputs are multi- 
plexed onto a common data line using 
an analog multiplexer and broadband 

output buffer. Clock frequency is 200 
kHz, providing a per-channel bandwidth 
of 6 kHz. 

The on-chip circuitry also allows im- 
pedance levels to be tested 2m vivo. 
Pulsing the power-supply line with 5 to 
8 V latches the test-enable circuit mto 
the test mode and sends 1-kHz signals 
to the input lines. The signals are ampli- 
fied and multiplexed for output and 
thus provide an external indication of 
the electrode’s impedance levels. 

Power dissipation for the on-board cir- 
cuitry is 5 mW at 5 V, with an active 
area about 1.8 mm*. The chip design is 
based on a double-polysilicon triply im- 
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1 NERVE SENSOR. An implantable sil- 

1 icon probe chip fabricated by a team 

from the Univeristy of Michigan de- 

| tects the firing of a single neuron. 

| planted enhancement- and deple- 
tion-mode n-MOS process using 

| 6-um features. 
At MIT, researchers use grid- 

like silicon structures to make 
| intimate contact with the sev- 
ered peripheral nerves of labora- 
tory animals. David Edell, an as- 
sistant professor in the Harvard- 
MIT division of Health Sciences 
and Technology and the depart- 
ment of electrical engineering at 
MIT, says the goal is to develop 

crude” binary data system of 
use to amputees. 

Perhaps MIT’s biggest accom- 
plishment to date has been that 

interfaces between nerves and silicon 
have been achieved without damaging 
the nerves. More work is needed to find 
passivation that would last for a human 
lifetime so the chips would be appropri- 
ate for long-term implants. The MIT 
group is working on ways to determine 

within five years a “simple, 

the effectiveness of such coatings. 
In the area of electrode design, MIT 

researchers reduced size to improve se- 
lectivity but then had to deal with prob- 
lems of impedance and noise. Now they 
are using sputtering and electroplating 
techniques to roughen the electrode sur- 
faces (to increase the surface area of 
the sensitive region) and for character- 
ization purposes. 

Edell says work on peripheral nerves 
is somewhat simpler than that in the 
central nervous system. “We're interest- 
ed in detecting the neural information 
itself—the action potential’ that normal- 
ly causes a muscle to twitch—“and if 
you've determined whether the action 
potential occurs, you’ve determined all 
the information.” 

Detecting action potentials requires a 
lot less data than analyzing neural activ- 
ity in the brain. Edell believes data from 
a severed peripheral nerve could be 
gathered at 100-Hz sampling rates. “The 
more we can simplify the electronic sig- 
nal by electrode design, the simpler de- 
tection circuitry will be.’ He adds that, 
in the near future, the group will gather 
human-nerve data through noninvasive 
techniques. —Craig D. Rose 

COMPUTER-AIDED DESIGN 

PARIS 

oe system that 
cuts dentures to measure, and in far 

less time than conventional methods, 
could ease that lengthy and uncomfort- 
able process. Francois Duret, who prac- 
tices dental surgery in Grenoble, put the 
system together after 15 years of re- 
search into computer-aided design. 

Using a microcomputer-controlled op- 
tical probe of Duret’s design, the sys- 
tem translates the three-dimensional 
form of a patient’s mouth into digital 
information, which the computer then 
uses to drive a high-precision machine 
tool to cut dentures. The entire opera- 
tion takes less than 380 min. 

Duret estimates his system can dou- 
ble or triple a dentist’s productivity in 
such operations, at the same time mak- 
ing the procedure easier for the patient. 
According to Duret, the patient gets a 
better-fitting denture and gets it imme- 
diately: the wait for a handcrafted den- 
ture can often take weeks. In addition, 
Duret’s system nearly eliminates the 
need for adjustments, which Duret be- 
heves are the most tedious part of the 
denture-fitting process. 

But the operation is also painless in 
the economic sense. Duret is convinced 
that his system will be able to use mate- 

CAD SYSTEM TURNS OUT 
DENTURES IN 30 MINUTES 

rials far less expensive than the high- 
quality porcelain currently standard for 
an aesthetically pleasing denture and 
that the cost of the operation for the 
patient will thus drop significantly. 

Hardware for Duret’s system consists 
of a Digital Equipment Corp. MicroVAX 
II, the optical probe, and a micromilling 
machine. There are two software mod- 
ules—one for processing the probe's 
output signal, and the other for 3-d mod- 
eling of the data. 

Duret will give few details on the 
probe, but says it consists principally of 
a laser-diode source and a charge-cou- 
pled-device photoreceptor. After a non- 
reflective substance is applied to the pa- 
tient’s teeth to eliminate spurious reflec- 
tions, the probe is passed over the teeth 
four times. The signal created by the 
laser light reflected by the teeth and 
picked up by the CCD array is converted 
into digital data by the computer’s sig- 
nal-processing software. The computer- 
aided software module, called Euclid, 
from Matra Datavision, models the 3-d 
form and the computer then drives the 
milling machine to cut the denture. 

Duret has attracted enough venture 
capital to put the system into production 
next year and has formed a company to 
market it. Robert T. Gallagher 
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CODENET’ 
THE BEST-SELLING FIBER OPTIC 
NETWORK IN THE WORLD 
BRINGS YOU THE 2000M 
WITH NATIONAL STOCK NUMBERS. 
The new Codelink®2000M militarized fiber optic communica- 

tion system has been assigned National Stock Numbers. This 
modular system was designed to give maximum flexibility and 
reliability under a wide variety of field conditions for the U.S. 
Military. Key features of the system include: 

e Standard 19” rack-mount shelf 
e Up to 4 modular opto-electronic interfaces per shelf 
e Asynch, synch and biphase MIL-STD-188-114 interfaces, 
DC to 20 Mbps 

e T-1, T-1C, T-2, M-1, M-2 bipolar telco interfaces es 
¢ 830 and 1300 nm LED and ILD transmitters 
¢ 830 and 1300 nm receivers at - 40 dBm and - 50 dBm 
e System status and alarm, and 2 modular surge- 
protected power supplies 

¢ Powered from 115 or 230 VAC or — 48 VDC 
¢ Operating temperature range from — 30°C to +50°C 

For over four years, in thousands of applications around the 
world, Codenoll fiber optic products have been tested and 
proved. This extremely high quality is due to Codenoll’s in- 
house production and control of its own LEDs, from crystal 
growth through hybrid, in both Gallium Arsenide and Indium 
Phosphide. This vertical integration of the total process, from 
components to systems is the cornerstone of the worldwide 
acceptance of Codenoll quality. 

TEMPEST QUALIFICATION 

Codenoll manufactures Codenet® the world’s largest selling 
fiber optic Ethernet Local Area Network, and point-to-point 
systems for commercial, military and government applications. . 
Codenet is available in both commercial and Tempest qualified Codelink-2000M — — 
versions. The Codenet Model 3020T has been qualified by Militarized Fiber Optic Communication System 
TQSC of NSA under NACSIM-5100A and is on the preferred 
parts list (PPL). Cee eee 

For a complete list of National Stock Numbers, or for CODENOLL i 
more information, phone our Applications Engineers at orporation aE | aaenek 606. Technology Corporatio 

Dept. 82, 1086 North Broadway 
Yonkers, New York 10701 (914) 965-6300 

Please send me the following material: 

L) Data sheets on the Codelink-2000M 
Communications System 

L] Data Link information at rates of 

L) Codenet networking information 

LJ Information on how to attend the seminar 

“A Fiber Optics Overview” 

We are currently: 

L] In initial design stage 

LJ At pilot installation testing 

CL) Ready for installation... 

Fiber Optic Fiber Optic NAME TITLE 
Multimode and Single Systems 

Mode Components —Local Area Networks/ COMPANY 
—1300 nm & 830 nm LEDs Transceivers 

—1300 nm & 830 nm PIN Detectors — Modular Rack Systems 
—1300 nm & 830 nm PIN/FET Receivers — Standalone modems erneer 

—1300 nm & 830 nm Laser Diodes —Line-of-sight infrared links 
— Manchester Data — Network Repeaters CITY STATE ZIP 
Encoder/Decoders — Star Couplers 

CODENOLL ae 

Technology Corporation Ex -. . first name in fiber optics 
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Proprietary dual bus 
architecture for 
better performance 

and is second sourced by Zilog 

and Sony. 

West Germany: Dusseldorf (0211) 650302, 

Telex 858 996-0: 

The Netherlands: Eindhoven (040) 445845, 

Telex 51923; 

France: Paris (1) 39469617, Telex 699499; 

Italy: Milano (02) 6709108, Telex 315 355; 

Sweden: Taby (08) 7567245, Telex 13839; 

UK: Motherwell (06 98) 7322 21, Telex 777565 
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ELECTRONICS SPECIAL REPORT 

HOW DOD’S VHSIC 
IS SPREADING 

DESIGNS MULTIPLY AS CHIPS START ROLLING OFF ADVANCED LINES 

by Jerry Lyman 

fter spending $1 billion on the Very High-Speed 
Integrated Circuits program, the Department of 
Defense is looking for a big payoff. Now it’s be- 
ginning to happen. Insertion of VHSIC Phase 1 
technology into military electronic systems and 

projects, which began last year, is really starting to roll. 
Phase 1 chips from Honeywell, IBM, RCA, Texas Instru- 

ments, TRW, and other companies are now available and have 
been designed into many DOD systems. And the VHSIC Phase 
1 technology has contributed in other major ways. For one, 
development of the new fine-geometry ICs has spawned a 
group of high-technology IC fabrication lines with 1.25-um 
capability. Establishment of Phase 1 processing lines by GE, 
Martin Marietta, and Sperry is part of a trend that will soon 
have a strong influence on the U.S. IC industry—giving some 
companies a leg up over their competitors with state-of-the art 
processing lines. Second, the technology is finding its way into 
commercial products. And third, designers are creating new 
package types that mix tape automated bonding with multi- 
layer ceramics to house these high-speed, multiple-input/out- 
put circuits. Eventually, these packages will migrate down to 
the commercial world. 

Phase 1 of VHSIC was launched in 1981 to develop 1.25-um- 

geometry chips to launch two new generations of high-speed 
military technology to meet the performance specifications of 
future defense systems. This work was meant to be a step- 
ping stone to Phase 2—military ICs with 0.5-um geometries 
[ElectronicsWeek, Dec. 17, 1984, p. 57]. 

In addition to military environmental requirements such as 
operation from -55°C to +125°C, the DOD specified two key 
performance requirements—functional throughput rate, the 
product of density and clock speed (5101! for Phase 1 and 
1x10!° for Phase 2) and on-chip clock speed, 25 and 50 MHz, 
for phases 1 and 2, respectively. (Table 1). VHSIC aims at 
high-speed signal and image processing, radar, electronic war- 
fare, and other applications where data arrives at a very high 
rate from various sensors for processing in real time. 

VHSIC CONTENDERS 

The six prime Phase 1 contractors were Honeywell; IBM; 
TI; TRW, teamed with Motorola; Westinghouse, teamed with 
National Semiconductor; and Hughes Aircraft. The first four 
are the most deeply involved with Phase 1 insertion of their 
VHSIC-developed chip sets. In addition, Honeywell, IBM, and 
TRW (again teamed with Motorola) already have been award- 
ed contracts to develop the submicron ICs needed for Phase 2. 

NEE a eee OR IE ON ee eee Ee 
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Other companies such as General Electric, Martin Marietta 
Aerospace, Raytheon, RCA, and Sperry are either working on 
VHSIC insertion contracts or in the process of qualifying for 
Phase 1 certification. 

In Phase 1, Honeywell developed an oxide-isolated high- 
speed bipolar process with 1.25-um features and used it to 
develop three ICs (Table 2). The chips exceed the DOD’s func- 
tional-throughput-rate requirement of 5x10!! gate-Hz/cm’. 
The sequencer chip has been verified fully functional at a 
clock rate over 25 MHz. The arithmetic and parallel-pipeline 
chips are undergoing high-speed testing, with full perfor- 
mance verification expected in late 1985. 

Using its own resources, Honeywell has also developed a 
1.25-um CMOS process to be used in VHSIC insertion. Last 
month, the DOD approved the use of Honeywell’s CMOS-III in 
the VHSIC insertion program. For the present, Honeywell is 
the only VHSIC competitor that can furnish both bipolar and 
CMOS chips for VHSIC. 

Honeywell’s Systems and Research Center in St. Paul, 
Minn., designed an electro-optical signal-processor brass- 
board—a breadboard designed to fit on a vehicle—for Phase 
1. The unit uses Honeywell’s arithmetic, sequencer, and paral- 
lel-pipeline chips to execute highly advanced signal-processing 
algorithms for a variety of next-generation military systems, 
such as tactical fighter planes, attack helicopters, shipboard 
fire control, ground combat vehicles, space station, and space- 
based surveillance interceptor systems. Honeywell demon- 
strated a fully functional brassboard in July. 

VHSIC TOOL KIT 

Honeywell Signal Processing Technologies, an independent 
merchant arm of Honeywell’s Solid State Electronics Division 
in Colorado Springs, has developed an array of software and 
hardware tools to help VHSIC contractors insert the signal 
processor into their systems. These include a Digital Equip- 
ment Corp. VAX-based functional simulator, to perform sys- 
tem simulation with Honeywell’s VHSIC chip set for both 
system-design verification and software development; a VAX- 
based self-contained hardware development system; and an 
evaluation module (Fig. 1) for prototyping system applications 
with a minimum investment of time and money. 

Honeywell is involved in several other VHSIC insertion pro- 
grams such as the Mark 50 torpedo sonar processor, which 
mixes bipolar and CMOS Phase 1 chip technology. Another 
program is the enhanced modular signal processor, a floating- 
point system that Honeywell is working on with AT&T Co. 

In one in-house project, Honeywell is looking into the appli- 

TABLE 1: VHSIC REQUIREMENTS 

cation of Phase 2 chip technology to shrink the pin electronics 
in the test heads of high-speed, high-pin-count automatic very 
large-scale-integration testers. By shrinking the pin electron- 
ics with high-density VHSIC circuitry, Honeywell hopes, it will 
be relatively easy to fit each pin’s driver and receiver circuitry 
into a test head. This will reduce parasitic inductance and 
capacitance, minimizing propagation delays. 

A TEXAN CHIP SET 

Texas Instruments Inc. has developed a set of eight multi- 
purpose programmable VHSIC chips with complete applica- 
tions support software to configure a broad spectrum of data 
and signal processors for military systems (Table 3). These 
1.25-um chips include a three-member bipolar family to sup- 
port a 25-MHz MIL-STD-1750A (a standard instruction set for 
microprocessors used by the Air Force) data processor with 
Pascal support environment, a four-chip bipolar family for 
configuring 25-MHz parallel and pipelined vector or array pro- 
cessors, and an 8-K-by-9-bit 25-MHz n-MOS static random-ac- 
cess memory. 

At last month’s Government Microcircuit Applications Con- 
ference in Orlando, Fla., TI demonstrated a fully functional 
MIL-STD-1750A data-processor brassboard. A typical data-pro- 
cessing unit (Fig. 2) uses 16 VHSIC standard RAMs for main 
memory, a device interface unit that can also be used as a 
coprocessor, and two VHSIC general buffer units. The Dallas 
company also put the circuitry on a ceramic substrate for a 
VHSIC module (Fig. 8). 

The data-processing and device-interface units each have an 
on-chip maintenance unit to interface with a system mainte- 
nance bus. Built-in test or single-step operation can be done 
through a four-pin maintenance port or by software com- 
mand. This feature is in line with VHSIC’s aim of building in 
testability on most Phase 1 chips. TI has built VHSIC Phase 1 
brassboards for the Multimode fire-and-forget missile, M1 fire 
control, launch-and-leave guided bomb, TOW-2 guidance sys- 
tem, and joint-imaging-seeker programs. 

Another strong participant in VHSIC insertion is TRW Inc.’s 
Electronic Systems Group, Redondo Beach, Calif., with a 13- 
chip family. Eight chips were designed for the original VHSIC 
proposal, an electronic-warfare brassboard. These chips con- 
sisted of a bipolar window-addressable memory, content-ad- 
dressable memory, matrix switch, register arithmetic-logic 
unit, address generator, microcontroller, multiplier accumula- 
tor, and a four-port CMOS memory. 

The five remaining chips—a two-chip set for performing 
fast Fourier transforms, a convolutional decoder, a convolver, 
and a configurable gate array—were added later for use in 
advanced signal processing. Each chip operates at 25 MHz and 
has on-chip test circuitry for diagnostic purposes. All are 
available in standard Jedec leaded ceramic chip carriers. 

At Gomac, TRW indicated that it currently is involved in at 
least three Phase 1 projects. In one, it is teaming with General 
Motors Corp.’s Delco Division to deliver an advanced MIIL- 
STD-1750A processor to the Air Force by 1987. This chip set 
will be significantly faster (8 million instructions per second, 
compared with less than 1 mips) than existing processors built 
to this standard. 

TABLE 2: HONE YWELL’S VHSIC CHIP SET 
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In a second Air Force 
program, TRW is apply- 
ing Phase 1 technology 
to the existing AN/ALQ 
electronic-warfare jam- 
ming system. The Air 
Force’s aim is to im- 
prove both the system’s 
mean time between fail- 
ures and its logistics— 
that is, to modularize se- 
lected areas of the sys- 
tem for ease of servic- 
ing. “This is the first 
time the Air Force has 
applied VHSIC_ technol- 
ogy to improve logistics 
rather than performance 
or packaging density,” 
according to Henry M. 
Dimond, the division’s 
product-line manager. 
A third TRW VHSIC 

insertion program, for 
the Air Force and Navy, 
is based on Phase 1 add- 
on chips. The aim is to 
enhance the signal-pro- 
cessing circuitry of the 
two services’ extremely high-frequency communication satel- 
lites. Delivery is targeted for 1986-87. 

Like TRW, IBM Corp.’s Federal Systems Division, Manas- 
sas, Va., participates in both Phase 1 and 2. IBM’s chips use 
1.25-um n-MOS, have a 15- to 25-MHz clock rate, are TTL- 
compatible, and have built-in testability. The two original 
Phase 1 IC types—a signal-processing element and a complex 
multiplier accumulator—have been available since 1984. This 
year, IBM is supplying a module, based on the original chips, 
to execute the FFT. 

Not everyone involved in VHSIC insertion is from the origi- 
nal group of six. At least four newcomers are either qualified 
or about to be qualified as suppliers of ICs based on Phase 1 
specifications. These companies are General Electric’s Micro- 
electronics Center, Martin Marietta Aerospace, RCA’s Solid 
State Division, and Sperry’s Semiconductor Operation. 

Of these, RCA Corp. is the most heavily involved, with 

TABLE 3: TEXAS INSTRUMENTS’ VHSIC CHIP SET 
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1. EVALUATION MODULE. Honeywell's evaluation module is a self-contained elec- 

tro-optical signal-processor brassboard for prototyping system applications. 

dedicated design 

many VHSIC-related 
programs based on the 
company’s radiation- 
hardened ICs, which are 
designed in CMOS and 
silicon on sapphire to 
1.25-um geometries. For 
example, RCA won an 
$8.2 million contract to 
develop rad-hard VLSI 
chips for Strategic De- 
fense Initiative applica- 
tions. For the Army’s 
Laboratory Command 
(Labeom) in Fort Mon- 
mouth, N.J., RCA has 
developed two gate ar- 
rays (2,700 and _ 5,000 
gates) based on 1.25-um 
technology. The aim is 
to get these units to 
withstand well over 1 
megarad. 

For one of the Air 
Force’s many MIL-T- 
1750A projects, RCA is 
developing a hardened 
CMOS-SOS test chip and 
a 1750A architecture im- 

plementation with 1.25-1m, double-level-metal technology. The 
goal is a rad-hard space-based 1750A processor. 

Martin Marietta Aerospace now has a 1.25-um CMOS capa- 
bility and is working on inserting a Phase 1 gate array in the 
Copperhead guided cannon shell. In addition, the Orlando com- 
pany has a packaging contract from VHSIC for fine-pitch-I/O 
chip carriers. 

MARKETING THE TECHNOLOGY 

GE has established a self-funded 1.25-u4m CMOS line at its 
Microelectronics Center in Research Triangle Park, N.C. The 
line will produce Phase 1 technology chips for initial use in 
GE’s military projects, but the company plans to sell these 
chips to other DOD project participants and eventually will 
market chips with this technology. 

Sperry Corp. also has a 1.25-m capability. It is in the midst 
of getting approval from the Defense Electronics Supply Cen- 

leadless ceramic 
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_leadless ceramic 
Sea 

leadless ceramic 

chip carrier 
465.000 transistors: | 
450 mW (60 mW standby) 
35 ns access 

35 



STATIC STATIC 
Me RAM 

| STATIC 
RAM. RAM 

STATIC 
RAM 

STATIC STATIC. STATIC 
RAM RAM R 

NODE CONTROL 
MEMORY BUS 

1750A 
DATA: 

PROCESSING | 
UNIT 

DEVICE- 
INTERFACE 
UN 

POWER-UP 
ROM 

DIRECT 
INTERRUPTS MEMORY- ACCESS CONTROL 

SYSTEM BUS SYSTEM BUS 
TO ARRAY PROCESSOR 

2. MILITARY ARCHITECTURE. | exas Instruments Inc. demonstrated a MIL-STD-1750A data-processor brassboard based on its VHSIC chips. 

ter to produce chips suitable for Phase 1 insertion for in-house 
projects at its Semiconductor Operation in St. Paul. 
Among the leaders in the new development of processing 

and fabrication lines suitable for Phase 1 production are Hon- 
eywell’s Solid State Electronics Division and TI. This is not 
surprising because both were involved heavily in Phase 1 
development and insertion. 

Honeywell’s facility is the first fabrication line dedicated to 
producing VHSIC and VLSI chips on 6-in. wafers with 1.25-um 
geometries for custom and semicustom products. The highly 
automated 60,000-ft? facility features a Class 10 clean room 
and 100% automated wafer handling. Ambient temperature is 
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Vi 
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held to within 2° and humidity within 5%. 
The line uses the tunnel approach, with the fronts of pro- 

cessing modules placed in the Class 10 facility and the rear of 
the modules in a Class 100 environment for servicing. All 
workers must wear special static-resistant space suits to keep 
down the number of airborne particulates (Fig. 4). By 1987, 
the division expects to employ 150 people in the fab plant and 
to generate 850 wafer starts each week. 

TI has an operational government electronics front end in 
Dallas already processing both bipolar and n-MOS Phase 1 
ICs. Though rated a Class 10 facility, it actually meets Class 1 
specifications. By late 1985, TI expects to add a CMOS capabil- 

ity to this processing line. Few details are 
available, but the line is known to be fully 
automated and computer controlled. 
TRW and Martin Marietta have also 

built 1.25-um advanced processing lines. 
Both lines have Class 10 particulate filter- 
ing and are structurally isolated from the 
buildings housing them to minimize vibra- 
tions that can critically affect the delicate 
photolithographic process. Martin Mariet- 
ta’s line is highly automated and uses 
computerized process control with real- 
time data collection and analysis for day- 
to-day support of design and fabrication. 
Computer-integrated manufacturing tech- 
niques result in an ultraclean, paper-free 
environment. 
Though there undoubtedly is a commer- 

cial market for Phase 1 chips, it is very 
unlikely that the DOD will ever let these 
chips be sold to other than its suppliers 
(Electronics, Nov. 4, 1985, p. 18]. But it is 
likely that the associated production tech- 
nology will eventually turn out commer- 
cial products using Phase 1 processes and 
design rules. In fact, this is already hap- 
pening at Honeywell’s Solid State Elec- 
tronics Division. 

In late 1988, Honeywell formed two 
venture business units in Colorado 
Springs to generate commercial products 
derived from Phase 1 technology. The 

3. VHSIC MODULES. T|’s 1 750A data and array 

processor modules are being incorporated into 

several VHSIC insertion programs. 
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first products from the Digital Product Center and the Signal 
Processing Technologies unit have already been introduced. 

The Digital Product Center is concentrating on high-density 
CMOS and high-speed bipolar gate arrays and rad-hard memo- 
ries and gate arrays. One outstanding product already devel- 
oped is the HC20000 CMOS gate array. This device, developed 
for a supercomputer manufacturer, has 20,000 equivalent 
gates, 400-ps gate delay, and 2.3-W dissipation. The part 
comes in a 284-pin surface-mountable package, pin grid array, 
and bare tape-automated-bonding (TAB) chips (Fig. 5). 

Honeywell’s Signal Processing Technologies operation is 
aiming at three areas: high-speed data conversion, digital sig- 
nal processing, and programmable data acquisition. The part 
targets its products at the military, industrial, and telecom- 
munications areas for such applications as transient analyz- 
ers, digital oscilloscopes, medical imaging, and robotics. 

VHSIC PACKAGING 

VHSIC chips with over 100 I/Os and speeds of 25 MHz or 
more require special packages. Two package types—chip car- 
riers with leads on 20-mil centers and PGAs with leads on 50- 
mil centers—have already appeared [ElectronicsWeek, Dec. 
17, 1984, p. 66]. Both mix multilayer ceramic technology and 
TAB. 

Fine-pitch perimeter packages are one approach to keeping 
high-I/O chips to reasonable proportions. Under a contract 
with Labcom, Martin Marietta Aerospace has developed 264- 
I1/O-pin leaded and leadless ceramic chip carriers on 20-mil 
centers that can satisfy the speed requirements of Phase 1 
and 2. 

The carrier’s basic building block is a ceramic structure 
produced by Ceramic Systems, San Diego, having five conduc- 
tor layers—two signal layers, two ground planes, and a power 
plane. The leaded version has a brazed Kovar lead frame in a 
gull-wing configuration. The leadless version, designed for 
vapor-phase soldering to either ceramic substrates or tempera- 
ture-compensated printed-circuit boards, has solder-plated 
pads. The carrier’s chip cavity is designed for TAB—Martin 
Marietta believes this will be the bonding method of choice for 
future VHSIC chips with even higher lead counts. 

The package design for a 264-pin version of this unit is 
complete, as is the TAB design. At present, Martin Marietta is 
preparing to test the first samples of both the leaded and 
unleaded carriers. 

The other approach to a high-pinout carrier is the 50-mil- 
centered PGA. There is a distinct size advantage of the 50-mil 
PGA over a 20-mil peripheral carrier that begins at the 100- 
I/O-pin level. This becomes an almost 2:1 advantage at the 
240-I/O-pin level. Labcom, on the basis of this information, 
has awarded Honeywell a contract to design a family of 50- 
mil-centered PGAs to house circuits with 120 to 480 I/O pins. 

General Ceramics has completed tooling for the 240-pin 
type. The package is a split array with a channel down its 
center designed to press against a heat sink or cooling sur- 
face. The package is suitable for through-hole mounting or as 
a pinless pad grid array. Another alternative is to butt-mount 
the package by shearing the pins to 40-mil lengths. 

The multilayer ceramic has seven functional layers using 
buried strip-line construction with signal-line isolation to mini- 
mize crosstalk. Characteristic impedance is 50 2. 

Like Martin Marietta, Honeywell has decided to use TAB 
for higher-lead-count chips. What is unusual is that, unlike 
Martin Marietta, Honeywell is solder bumping the TAB chips. 
This means the chip can attach to the inner leads of the TAB 
lead frame by some form of reflow soldering rather than 
wirebonding. Soldering produces a stronger joint than wire 
bonding. The TAB leadframe’s outer leads also solder to the 
package’s cavity. 

Honeywell already has demonstrated this pacakge in a 140- 
lead version using standard 70-mm TAB. Higher lead counts 
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4. MRS. CLEAN. A bubble suit keeps purified air circulating around a 

worker at Honeywell’s Class 10 1.25-um facility in Colorado Springs. 
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5. SUPER TAB. Advanced chip packages use large TAB frames such 

as this 284-lead 70-mm pattern for testing, handling, and bonding. 

mandate a move to area TAB—a TAB with a grid of internal 
rather than peripheral pads. Because all pins are under the 
substrate, it is almost impossible to inspect this package’s 
solder joints by the usual means. To solve this problem, Hon- 
eywell designed a special inspection tool built around a rigid 
bundle of optical fibers terminated in a fisheye lens. With this 
tool, video images of individual solder joints can be seen. 
VHSIC’s Phase 1 is pushing every facet of IC design, fabri- 

cation, and packaging. Phase 2 undoubtedly will extend these 
interrelated technologies even further. LJ 
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“Industry can do anything genius 
can do, and some things it cannot.” 
Henry Ward Beecher, American 
clergyman 

The most demanding partner any 
engineer can have is a dynamic and 
innovative company. You’re challenged 
by the scope and complexity of real 
world problems. You’re stimulated by 
interaction with other innovative 
thinkers. And you’re inspired by the 
opportunity to create tomorrow’s ECM 
applications. 

Team up with Northrop DSD and 
you'll go one-on-one with some of the 
ECM industry’s most challenging 
applications. You’ll combine engineer- 
ing and scientific concepts with other 
technical professionals in close-knit 
project teams. And you'll challenge 
yourself on some of the industry’s 
most advanced hardware, software, 
and systems. Our resources. Your 
potential. It’s an unbeatable com- 
bination. Opportunities at Northrop 
DSD include: 

Antenna Design Engineers 

BSEE or Physics or equivalent, MS 
desirable. Requires knowledge of 
phased arrays, monopulse, D.F. system 
and millimeter wave techniques. 

ATE Engineers 

BSEE or equivalent, and related 
software/hardware experience required. 

Northrop DSD: Where the individual thrives...on achievement. 

| 
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I" q ' 

Advanced degree and avionics/military 
ATE background desirable. 

Software Engineers 

BSCS/BSEE or equivalent; ex- 
perience in real-time process control 
(Assembly/Fortran), ATE systems soft- 
ware (Fortran 77/Pascal), Ada or C pro- 
gramming required. 

Electronic 
Development Engineers 

BSEE or equivalent, and ex- 
perience in digital (microprocessor, 
logic design), analog (power supply, 
A/D, D/A conversion, video processing) 
and RF (600 MHz-mm wave). 

Advanced Technology Engineers 

New techniques development/ 
applied research in MICROWAVE, 
RECEIVERS, ANALOG & DIGITAL. 
BSEE or equivalent, MS desirable. 

Power Supply Design Engineers 

BSEE or equivalent, MS desirable. 
Experience in switchmode/linear power 
system design at high or low voltages. 

Transmitter Engineers 

BSEE or equivalent; experience in 
high power transmitters and/or 
microwave frequencies required. 

Qualified candidates are invited to 
send resume with salary requirements 
to: Supervisor Staffing, 
Northrop Corporation, 
Defense Systems Division, 
600 Hicks Road, 
Rolling Meadows, IL 60008. 
An equal opportunity employer 
M/FIV/H. U.S. Citizenship Required. 

NORTHROP 
Defense Systems Division 
Electronics Systems Group 
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TECHNOLOGY TO WATCH 

AN ASSOCIATIVE MEMORY THAT 
BREAKS THE HARDWARE BARRIER 
BUBBLE CHIP REDUCES COMPLEXITY BY COMBINING LOGIC AND MEMORY 

esigners have long known that systems that could 
access stored data according to content would pro- 
vide a significant jump in speed over systems that 
access data by location or address. But the com- 
plexity of the required memory circuits has 

thwarted many efforts to implement these associative-search 
processing systems. Now a Carnegie-Mellon University doc- 
toral student and a member of the school’s research faculty 
have breached this hardware barrier with a fast associative- 
search processing scheme using very large-scale-integration 
magnetic bubble technology. 

The system, which was designed by Jyh-Ping Hwang and 
Floyd B. Humphrey, is built around smart magnetic bubble 
content-addressable memory chips. In combining logic and 
memory on the same chip, they take advantage of the inher- 
ent logic capabilities of magnetic bubble technology to in- 
crease speed through the use of massively parallel associative- 

TECHNOLOGY TO WATCH is a regular feature of Electron- 
ics that provides readers with exclusive, in-depth reports on 
important technical innovations from companies around 
the world. It covers significant technology, processes, and 
developments incorporated in major new products. 

ITE/CLEAR PATH 

search processors. They also modified the standard bubble- 
memory architecture to include search and latch gates to 
search for and retrieve data. A small-scale prototype of the 
system has been implemented on semicustom integrated 
circuits. 

The resulting design boosts speed a thousandfold—based on 
the standard 4-Mb bubble-memory capacity—compared with 
conventional back-end processing systems using off-chip asso- 
ciative processors attached to the conventional bubble-memory 
chips. And the system will get faster, the Carnegie-Mellon 
team predicts, with expected increases in bubble-device densi- 
ty and in the number of search processors used on a single 
content-addressable bubble-memory chip. Compared with con- 
ventional von Neumann-type systems, they note, a content- 
addressable bubble-memory system improves speed by five 
orders of magnitude in associative searching of a 10-megabyte 
data base—and this speed will increase further as the size of 
the data base increases. 

Replacing the address-by-location memory architecture with 
an address-by-content scheme simplifies programming consid- 
erably, and improves the speed for many memory-intensive 
applications. Storage interpolating, catalog-lookup programs, 
and information-retrieval and pattern-recognition software are 

GENERATOR 

WRITE/CLEAR 
ENABLE GATE 

MINOR LOOP 

REPLICATE GATE 

SEARCH GATE 

ANNIHILATOR 

LATCH GATE 

ANNIHILATOR 

GENERATOR 

4. LOOP THE LOOP. The associative-search processing system’s content-addressable bubble-memory chips feature conventional major- and 

minor-loop organization for bubbles, to which search, latch, and write- and clear-enable gates have been added. 
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SEARCH 
BUBBLES IDLER KEY 
(CONTENT) 

INITIALIZATION 

- EQUALITY 
(CONTENT = 0, KEY = 0) 

EQUALITY 
(CONTENT = 1, KEY = 1) 

INEQUALITY 
(CONTENT = 1, KEY = 0) 

INEQUALITY 
(CONTENT =0, KEY = 1) 

2. BUBBLES. Search gates perform the associative-search 

function of the bubble memory. 

some of the applications that can benefit from content 
addressability. 

The intrinsic logic capabilities of magnetic bubble 
technology make it the ideal storage medium for im- 
plementing a fast parallel associative-search process- 
ing system. The bubbles can be configured into shift 
registers and are the natural elements for pipelined 
operations. Each chip contains up to 4,000 shift regis- 
ters, with each shift register equipped with an associa- 
tive-search processor. Within the memory, the bubble 
bits move simultaneously, providing the basis for par- 
allel processing. 

Each content-addressable-memory chip implements 
the basic functions of an associative-search processing 
system—search, read, write, and clear. The simplest 
search functions are exact match (equality) and its 
complement (inequality). Numerical-comparison search 
functions add additional versatility. 

During a search, information is retrieved simulta- 
neously from every memory word and compared, in 
parallel, with the desired information, which is called 
the search key. After a search, all stored memory 
words whose contents match the search key are 
marked. Priority of access to the matching word loca- 
tions is assigned to handle the multiple-match situa- 
tion: matched data can then be read in succession. The 
write and clear functions allow stored information to 
be modified. 

The architecture maintains the standard bubble- 
memory parallelism, pipelining, 
and synchronization features, as 
well as the minor-loop and ma- 
jor-read-path organization (Fig. 
1). Data stored in the content- 
addressable bubble memory is 
arranged in tabular form. A 
data record is stored in a single 
minor loop. Different records 
are stored in different minor 
loops, with the start of each re- 
cord at the same position in each 
minor loop. All records in the 
minor loops advance synchro- 
nously, maintaining alignment 
between the different records. 
Records propagate in word-par- 
allel bit-serial fashion. 
A major modification to stan- 

dard bubble-memory architec- 
tures is the addition of search 
gates and latch gates, which 

have been inserted between 
each minor loop and major read 
path to search for and retrieve 
the data. Write-enable and clear- 
enable gates also have been in- 
serted between each minor loop 
and major write and clear path 
to perform the write and clear 
functions. Because bubble stor- 
age architectures can contain as 

3. PROTOTYPE. Carnegie-Mellon’s 

semicustom bubble-memory asso- 

ciative-search chip incorporates a 

bubble fence to keep unwanted bub- 

bles away from the main storage. 
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many as 4,000 minor loops, it is an advantage to have all 
minor loops and search gates operate in parallel. 

The search gates compare the data streams with the search 
key. To search for a content in the records, the first bit of 
each record is duplicated and fed to the search gates simulta- 
neously for comparison. The second bit is then processed and 
so on until the entire search key is scanned. 
Upon completion, the records with matched contents are 

marked in the search gates. The latch gates open or seal the 
interrogation passages that deliver the data from each minor 
loop to the detector through the major read path. To read the 
matched records after the search, the latch gates of the 
matched records are opened sequentially for orderly data re- 
trieval. The write- or clear-enable gates allow the propagation 
path to be cleared as the new record is generated. 

FREE ASSOCIATION 

Each search gate consists of an input bubble stream, a 
control current, and an idler. The search function is activated 
by associating the bubble streams from the stored records in 
the minor loops with the control currents representing key 
words to be searched. The presence, or activation, of a bubble 
(the control current) represents a logical 1; the absence, or 
deactivation, represents a logical 0. The searched results— 
which are indicated as match or mismatch—are registered in 
the idlers of the search gates. 

To start a search, an initialization current must first be 
applied to load the idler with a bubble (Fig. 2a). The bubble 
will remain in the idler as long as the content of the bubble 
stream is equal to the search key—such as when the stream 
has a 0 and the search key a 0 (Fig. 2b). When the bubble 
stream has a 1 and the search key a 1, the idler bubble again 
remains in place (Fig. 2c). Once inequal- 
ity occurs—when the stream has a 1 
and the search key has a 0—the idler 
bubble will be cleared (Fig. 2d). The 
bubble is transferred out of the idler 
when the bubble has a 0 and the search 
key has a 1 (Fig. 2e). 

Once the idler bubble is lost in the 
first mismatch, that record is not 
matched. Though the bubble stream 
continues, the gate no longer functions 
because the idler bubble is gone. The 
important feature of this gate is that 
the conductor couples all minor loops so 
that the search is made simultaneously 
on as many records as minor loops. 

Latch gates and various annihila- 
tors—which get rid of bubbles by turn- 
ing them to 0—are inserted between 
each search gate at the end of a minor 
loop and major read path. With the data 
stream interrupted, the search gate’s 
control conductor is pulsed to transfer 
all idler bubbles remaining after the 
search to the major read path, where 
they are delivered to the detector in se- 
rial. The bubble controller receives in- | 
formation concerning the location of the 
matched record and determines the pri- 
ority of access to the matched record | 
location. The latch gate controls the 
opening and closing of the interrogation 
passage, which delivers bubbles from | 
the minor loop to the detector through 
the major read path. After retrieving all 
the matched records, the idler bubbles 
are cleared and discharged. 

An associative-search processor has | 
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; LEADS TO ASSOCIATIVE-SEARCH SYSTEM 
1 the EELS pro- 
tem at Carnegie-Mellon Uni- 
n as” cae be oe 

T. . Hwang and ER GAGHIGY SAGHEE an 

ssociative bubble memory. 

been implemented on a semicustom VLSI circuit (Fig. 3). 
Many of these processors would be combined to make up a 
full system. In the chip’s center, minor loops are repeated into 
a storage array. To the right of the storage array, each minor 
loop is equipped with a search gate and the major read path. 
Write- and clear-enable gates, to the array’s left, are inserted 
between each of the minor loops and the major write path. A 
bubble fence—an array to keep unwanted bubbles away from 
the main storage area—is set around the storage array to 
keep the unwanted bubbles away from the central area. 

The dark areas adjacent to the top and bottom sides of the 
storage array comprise the potential equalizer, which forces 
input currents from bonding pads to flow uniformly across 
the width of the conductor sheet. The bubble associative- 
search processor, including the search and latch gates, occu- 
pies a reasonably small area, considering its versatile and 
complex functions. 

The current design, say Hwang and Humphrey, is “insig- 
nificantly small compared to typical minor-loop lengths (sever- 
al thousand bits per minor loop) presently available.” Because 
the chip occupies only a 56-bit area, “the employment of a 
large number of search processors on a single bubble chip is 
possible, thus exploiting parallel processing to a much greater 
degree than off-chip processing schemes.” 

Unique to content-addressable bubble memory is the fact 
that the address is clearly defined by the rotational position of 
the minor loops, a feature that facilitates data retrieval after 
search. It also provides bookkeeping capability so that it is 
possible to locate empty positions to store new data or occu- 
pied positions to be cleared of old data. Moreover, it allows 
the content-addressable bubble memory to operate as conven- 
tional memory, thus generalizing the use of the design. UO 

signed and fabricated the semicustom 
integrated circuits used to demonstrate 
the project’s feasibility. Last May, he 
received his doctorate in electrical and 
computer engineering from the school. 
The 31-year-old Hwang came to the 

U.S. from Taiwan in 1979 after earning 
a bachelor’s degree from Nation Cha- 
tung University. Currently, he is an 
electrical engineer at General Electric 
Co.’s Cooperative Research and Devel- 
opment Center in Schenectady, N. Y., 
where he is researching advanced CMOS 
circuit and systems design projects as 
part of the company’s very large-scale 

| integration and computer-aided-design 
Operations group. _ 
Humphrey was a professor of electri- 

eal engineering at the California Insti- 
tute of Technology for 20 years, where 
he earned his doctorate. The associative- 
search processing system grew out of 
his Caltech research into the fundamen- 
tals of bubble motion. He continued this 
work along device-oriented lines after | 
joining Carnegie-Mellon in 1980. Initially 

|| | a professor of electrical and computer 
science, he switched to the school’s re- 
search faculty last July. | 
_Humphrey notes that interest in bub- 

ble memories is on the wane, but fore- 
sees a future for the technology as a 
part of the emerging Bloch-line memo- 
ry, a superdense storage technology 
built in part on Humphrey’s work. 
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CMOS CIRCUITS 

Design and small-scale 
fabrication of custom 
digital and analog IC’s for 
@ Battery operated electronics 
@ Micropower telecom 
@ Monolithic light detectors 
@® Switched capacitor IC’s 
@ Non-volatile EEPROM 

MASK-MAKING 

Optical and electron-beam 
1x, 5 x, 10 x chromium masks, 
multi-project masks 

SENSOR R&D 

Small-scale fabrication of 
customized sensors for 
@ Pressure and acceleration 
@ Magnetic fields 
@ lonizing radiation 
@ Chemical activity and gases 
@ Thermal flow 
based on silicon, fiber-optic 
or thin film technologies 

PIEZOELECTRIC DEVICES 

FAILURE ANALYSIS 

of electronic devices 

OPTICAL DEVICES 

@ Interferometric cells 
@® Solid-state microshutters 
@ Solid-state displays 
@ Monomode fiber components 
@ Computer-generated 

holograms 
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Books of special interest fo our readers 

Circuits for Electronics Engineers 
Almost 350 diagrammed circuits arranged by 51 
of the most useful functions for designers. Taken 
from the popular “Designer's Casebook” of Elec- 
tronics, these circuits have been designed by en- 
gineers for the achievement of specific engineer- 
ing objectives. Pub. 1977, 396 pages, softcover. 
Order No. R-711, $17.95. 

Electronic Circuits Notebook 
Contains 268 completely illustrated electronic cir- 
cuits conveniently arranged by 39 vital functions, 
including amplifiers, audio circuits, control circuits, 
detectors, converters, display circuits, power 
supplies and voltage regulators, function 
generators, memory circuits, Microprocessors, 
and many others, as published in Electronics 
magazine 1977-1980. Companion volume to 
Circuits for Electronics Engineers. Pub. 1981, 
344 pages, softcover. 
Order No. R-026, $17.95. 

Design Techniques for Electronics Engineers 
Expert guidance at every point in the development 
of an engineering project—making measure- 
ments, interpreting data, making calculations, 
choosing materials, controlling environment, lay- 
ing out and purchasing components, and inter- 
connecting them swiftly and accurately. Nearly 
300 articles from Electronics’ “Engineer's 
Notebook,” with more than 500 diagrams and 
tables. Pub. 1977, 370 pages, softcover. 
Order No. R-726, $17.95. 

Microelectronics Interconnection 
and Packaging 
Articles from Electronics include sections on litho- 
graphy and processing for integrated circuits, 
thick- and thin-film hybrids, printed-circuit-board 
technology, automatic wiring technology, |C pack- 
ages and connectors, environmental factors af- 
fecting interconnections and packages, 
computer-aided design, and automatic testing. 
Pub. 1980, 321 pages, softcover. 
Order No. R-927, $15.95. a. 

Order today using this coupon! 

Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems 
Practical orientation to all aspects of micro- 
processors and microcomputers in 95 articles 
from Electronics covering low-end microcon- 
trollers, mid-range microprocessors, high- 
performance 16-bit microprocessors, high-speed 
bipolar processors, peripheral support chips, 
signal processors, board-level microcomputers, 
software and applications. Pub. 1980, 482 pages, 
softcover. 
Order No. R-011, $18.95. 

Basics of Data Communications 
This compilation of essential articles from Data 
Communications magazine includes chapters on 
terminals, acoustic couplers and modems, com- 
munications processors, networking, channel per- 
formance, data link controls, network diagnostics, 
interfaces, and regulations and policy. Pub. 1976, 
303 pages, softcover. » 
Order No. R-608, $15.95. 

Practical Applications of 
Data Communications 
Selected articles from Data Communications 
magazine cover architecture and protocols, data- 
link performance, distributed data processing, 
software, data security, testing and diagnostics, 
communications processors, and digitized-voice 
and data-plus-voice. Pub. 1980, 424 pages, 
softcover. 
Order No. R-005, $17.95. 

Personal Computing: Hardware and 
Software Basics 
More than 50 articles from leading publications 
provide information on personal computing hard- 
ware, software, theory and applications. Pub. 
1979, 266 pages, softcover. 
Order No. R-903, $15.95. 

Active Filters 
Covers the theory and practical implementation of 
filter networks built with active elements. Includes 
design tables and computer/calculator programs, 
as published in Electronics. Pub. 1980, 133 pages, 
softcover. 
Order No. R-003, $11.95. 
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for one or two users. 

Ata price you can afford today. 
) the fast advancing world of micro- 

ectronics, you need a powerful devel- 

»ment system that puts you at the 

ading edge. Philips Engineering and 

evelopment System, PEDS, brings you 

hat development power, with: 

a menu driven softkey system that puts 

even inexperienced users in charge of an 

operating system based on the field- 

proven UNIX*. 

support currently for over 30 micro- 

processors and microcomputers, so you 

Test & 
Measurement ~ 

wea 
a 

can select exactly the right device for 

your application. 

e fully transparent real-time emulation of 

up to 4 devices simultaneously, for 

complex multi-processor applications. 

e hard-disk based, offering the speed 

needed for today’s advanced appli- 

cations. 

All this - and more - from a system 

designed for one and two user applica- 

tions. Backed by Philips’ commitment to 

support. 

Circle 86 on reader service card 

Contact Philips today and discover 

more about the development solution for 

today’s small projects. 

Philips I&E. T&M Dept., TQHI-4-62, 

5600 MD Eindhoven, Thé Netherlands. 

Germany 0561-5010 (Mr. J. Lichte) 

Great Britain 0223-35 88 66 (Mr. R. Giles) 

France 01-8301111 (Mr. A. Bassargette) 

Italy 039-3 6351 (Mr, C. Beardo) 

The Netherlands 040-78 32 38 (Mr. K. Bakker) 

Sweden 08-7821078 (Mr. R. Andemark) 

*UNIX is a trademark of Bell Laboratories. 
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MIL-C-38999 type 
filtered connectors. 

All the filter 
performance you need, 

without the long wait 
you don't need. 
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low-Q absorptive characteristics 

approximating a lossy trans- 

mission line, with no noticeable 
internal resonances. 

GROUND 
SOLDER PLANE 

You're looking for a high-performance filtered connector to mate with 

MIL-C-38999 circular metal shell connectors. But you're not looking 

forward to waiting six months or more for delivery. 

Look to AMP. Our filtered circulars deliver superior insertion loss with 

our outstanding Quiet Line absorptive filter design. And we deliver quicker. 

With your choice of styles, pin counts, wire terminations, and filter 

characteristics. 

Reliability? Our advanced ceramic sleeve design is inherently more 

rugged than multiple-part filters—and it completely eliminates their all- 

too-typical internal resonances. The result is smooth, controlled roll-off 

with insertion loss independent of source or load impedance. And the 

same performance is available in MIL-C-83723 type connectors as well. 

Look to AMP for help, too. From technical information to 

engineering assistance, we’re ready to put what we know to work for you. 

After all, the way we perform is just as important as the way our 

connectors perform. 

For more information, contact the AMP Filtered Connector Desk 

at (717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 

AAINAP interconnecting ideas 

AMP is a trademark of AMP Incorporated 
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THREE BLOCKBUSTER 
ISSUES THAT 

FORECAST THE FUTURE 
OF DOMESTIC AND 
INTERNATIONAL 

MARKETS 

Test Instruments— 

Partial clearing? 

Passive Components— 
Mostly fair? 

Personal Computers- 
High pressure system’ 

Communications— 
A fresh breeze? 



What do marketing managers 
oresee in the coming year for their 
sroduct lines? When will the 
ecession end and business finally 
yerk up? What areas in the elec- 
ronics and computer marketplace 
vill show solid growth, while others 
xagerly await a turnaround? 

For answers to these and other 
questions, the industry's most 
nfluential engineers and technical 
nanagers will turn to the January 
ssues of Electronics magazine. 
These three special forecast issues 
will be read, reread, and referred 
o throughout the entire year. 
There's no better environment for 
your advertising message. 

Engineering 
Workstations— 
Sunny skies? 

> 

J 

ndustrial Electronics— 
Highs in the 80’s? 

ME Coming January 6... 
Special Issue: 
U.S. Market Forecast 
Examines the consumption of 

electronics and computer equip- 
ment in eight market segments: 
components, semiconductors, 
semiconductor production equip- 
ment, instruments, industrial 
electronics, data processing, com- 
munications, and consumer elec- 
tronics. More than 400 specialized 
categories will be charted, with 
estimates for 1985 business and 
forecasts for 1986. 

Closing Date: December 16, 1985 

ME Coming January 138... 
Special Issue: 
Foreign Market Forecast 
Provides a similar examination 

of electronics and computer 
market trends for Japan, the United 
Kingdom, France, West Germany, 
and Italy. 

Closing Date: December 23, 1985 

HE Coming January 20... 
Special Issue: 
Executive Outlook 
Publishes the results of inter- 

views with Presidents, CEOs, and 
other top executives in leading 
electronics and computer compan- 
ies. These industry authorities 
express their opinions on when 
they believe an upturn will occur. 
The most important problems 

facing the industry in general, and 
their companies in particular, as 
they enter 1986. And their views on 
such issues as fair trade, protec- 
tionism, R&D spending levels, off- 
shore manufacturing, and the cur- 
rent state of unionization. 

Closing Date: December 30, 1985 

MH Also in January... 
January 27 
Special Report: 
Programmable Logic 
An in-depth look at the strides 

being made in increasing density 
and speed. The latest advances in 

bipolar and CMOS technology. The 
impact programmable logic is hav- 
ing on standard designs. New 
alternatives such as mixed pro- 
cesses. And a comprehensive look 

at developments that are making 
user-programmable gate arrays a 
reality. 

Special Advertising Section: 
Switching Power Supplies 

The first of 12 Special Advertis- 
ing Sections scheduled for 1986, 
this special section provides 
advertisers of switchers and 
related products with a powerful 
opportunity to position their 
company and their product lines. 
Editorial coverage will include 
authoritative and informative 
reports on marketing and technol- 
ogy trends, and a product spotlight 
of each participant's latest offer- 
ings. As an added bonus, 1,000 
copies of this special section will 
be available to each advertiser for 
direct mail or trade show 
distribution. 

Bonus to Advertisers: 
Postcom Readership Survey 
Closing Date: January 6, 1986 

ELECTRONICS 
IS BACK. 
EVERY WEEK. 



E-SYSTEMS 
Your future in high tech electronics is right at home 

at E-Systems in Dallas. 
There’s excitement in a career at E-Systems. Pushing back the parameters of present-day 

technology. Working with world class equipment on mind-stretching projects that probe the 
limits of human accomplishments. 

We've set up new and improved work environments created by our massive commitment 
to the well-being of our technical people. Our commitment goes well beyond salary and job 
title considerations. It includes our concern for the individual’s personal and professional 
growth. Our enviable history of employee stability is concrete evidence of the success of our 
commitment. We provide the tools, the encouragement, and a positive work environment. 
The rest is up to you. The growth and success of E-Systems is credited directly to our talented 
and motivated people. And, we’re looking for more of the same. 
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If your future lies in high tech electronics, bring your dreams to E-Systems Garland Division. 
We offer excellent employee benefits, including a company-paid stock ownership plan so you 
can share directly in the growth and prosperity you help create. But, most importantly, we 
share your concern for the future. 

You are invited to write:Don Kirkpatrick, Electronic Warfare Staffing Representative, at E-Systems, Inc., 
Garland Division, Post Office Box 660023, Department 22JR, Dallas, Texas 75266-0023. 

Be SYSTEMS The problem solvers. 
U.S. Citizenship Required. 

An Equal Opportunity Employer, M/F, V, H: 



ELECTRONICS 

AUSTIN, TEXAS 

keptics have maintained that 
a research cooperative won't 
work in America. But Micro- 
electronics & Computer Tech- 
nology Corp. is doing so well 

after just one year of operation that it is 
surprising even its own supporters. The 
consortium has jumped well ahead of its 
original schedule for delivery of technol- 
ogies to sponsoring companies as it at- 
tempts to shape the future of the U.S. 
electronics industry. 

The sense these days around MCC’s 
Austin headquarters is that U.S. bust- 
ness competitors have already proved 
they can pull together in a research and 
development consortium to tackle new 
technologies. “Cooperation works!” ex- 
claims William C. Norris, chairman and 
chief operating officer of Control Data 
Corp., Minneapolis. Norris was the one 
who first proposed the formation of 
MCC in early 1982 as a response to Ja- 
pan’s highly organized competition 
[Electronics, March 10, 1982, p. 97]. 
MCC is now enjoying growing vocal 

and financial support from practically 
all its 21 shareholding companies as it 
leaps into the critical technology-trans- 
fer era. The only question marks are the 
status of two members—Mostek Corp., 
which risks losing eligibility now that it 
is owned by a foreign company (Thom- 
son-CSF of France), and BMC Industries 
Inc., which is divesting its electronics 
businesses and wants to sell its MCC 
share. 

In recent weeks, MCC has formally 
delivered to sponsoring companies sev- 
eral examples of its early handiwork. 
Transfers in December covered a range 
of experimental technologies, from soft- 
ware for direct manipulation of comput- 
er graphics to a silicon-compiler package 
running on an engineering work station. 
The silicon compiler, written in 80,000 
lines of C-language code, is expected to 
be MCC’s first prototype, to be used as 
the basis of future commercial products. 
(A formal transfer is one that is docu- 
mented and will be supported for a cer- 
tain period by MCC; technology that is 
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MCC: THE RESEARCH CO-OP’S 
SURPRISING FAST START 

PROJECTS ARE AHEAD OF SCHEDULE AS MEMBERS INCREASE SUPPORT 

DECEMBER 16, 1985 

MCC’s shareholders are becoming 
much more comfortable with the 
consortium concept, says Inman, 
who has renewed his original three- 
year contract for at least another 
year. “The companies were at the 
outset suspicious of one another,” 
he recalls. One measure of how 
companies have relaxed is the 
change in the requirement of a 
unanimous vote on bylaw amend- 
ments, a _ protection mechanism 

| placed in MCC’s charter. That re- 
| quirement was reduced in Septem- 

ber to a three-fourths vote. 
Shareholding membership has 

grown from 12 to 21 since 1982. 
MCC also has 13 nonvoting asso- 
ciate companies, which do not re- 
ceive proprietary technology but 
are briefed on the programs’ gener- 
al progress. The cost of full mem- 
bership has increased to $1 million 
from the original entry fee of 
$150,000. And MCC will also tack on 

ANOTHER TERM. MCC president Bobby Inman has a surcharge of 25% of the previous 
renewed his contract for another year. 

turned over without this support is an 
informal transfer.) 

The latest wave of technology trans- 
fers caps a year of changes for MCC. 
Originally, it had planned to deliver dur- 
ing 1985 only technical reports from its 
seven R&D programs to program spon- 

sors, says chairman and president B. R. 
(Bobby) Inman. But program-review ses- 
sions conducted early in the year creat- 
ed such heavy interest in applying the 
R&D that MCC has elected to periodical- 
ly deliver to sponsors some of its labora- 
tory development tools, findings, and ex- 
perimental software. 

“I’m skittish about what I say here 
because all of these [transfers] have 
been proprietary releases,” says Inman. 
“But we have learned how to do things 
that have a_ potential application 
now....We had not planned any deli- 
verables other than the technical reports 
during the year. But we have made 
some transfers and that’s the best news 
of all.” 

costs of an R&D program whenever 

a member enters a project. 
In Austin, MCC employs 3890 people 

and plans to add another 60 to its ex- 
panding technology programs in 1986, 
says Inman. It expects to consolidate its 
work force, except for the semiconduc- 
tor packaging lab, inside a new head- 
quarters, scheduled to be completed by 
the start of next summer. 
BROAD RANGE. Its programs are in chip 
packaging and interconnection, comput- 
er-aided design for very large-scale inte- 
grated circuits, software, and advanced 
computer architecture (chart, p. 50). The 
advanced computer program is split into 
four programs—human interface, data 
base, parallel processing, and artificial 
intelligence. 

Each has been picking up sponsors. 
Packaging has increased from 6 to 11; 
VLSI CAD, from 10 to 12; software, 
from 6 to 10; and advanced computer 
architecture, from 6 to 8. Palle F. Smidt, 
senior vice president for programs and 
plans, estimates that sponsoring pro- 
gram members have increased their 
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spending by about 40% over 
the targeted amounts. Al- 
though additional R&D pro- 
grams have been tabled for 
at least a year, MCC contin- 
ues to be interested in new 
projects. Two strong candi- 
dates are high-speed _local- 
area networks and semicon- 
ductor processing. 

Nearly all the seven indi- 
vidual R&D programs have 
transferred some technology 
in their first year of re- 
search. An informal delivery 
of the earliest technology 
came from the AI project last 
spring in the form of an ex- 
perimental expert-system 
shell known as Proteus. Writ- 
ten in Lisp, it aims at giving 
sponsors experience with 
MCC’s techniques for truth 
maintenance and _ building 
knowledge bases. 

In packaging and intercon- 
nection, a two-day laboratory 
session earlier this year up- 
dated sponsors and provided 
hands-on experience’ with 
equipment while reviewing 
the program’s bonding equip- 
ment. The packaging program has since 
made several informal transfers involv- 
ing thin-film technologies. 

The first formal delivery of major 
packaging objectives, involving tape- 
automated bonding and thin-film tech- 
nologies, is due in the first half of 1986. 
Many of MCC’s first patent applications, 
to be filed in the coming months, will 
cover these technologies, says John T. 
Pinkston, the consortium’s vice presi- 

MCC MENU INCLUDES FULL RANGE OF .. 

ARTIFICIAL INTELLIGENCE 
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aging and interconnection program work in a 60,000-ft? lab. 

dent and chief scientist. The overall pro- 
gram objective is to reduce interconnec- 
tion levels. The project is attempting to 
increase the amount of silicon area on a 
board from 5% to 10% today to 25% to 
50%. The program also recently expand- 
ed to cover high-temperature packaging 
as well as single-chip packaging. 

But the first significant formal trans- 
fers of MCC technology have come from 
the VLSI-CAD program. In November, 

DATA BASE HUMAN INTERFACE 

its sponsors received a complex Lisp- 
based software development platform 
for what next year will be an interactive 
work station. The platform consists of 
30,000 lines of code and breaks new 
ground in the form of advanced con- 
structs. This month, MCC plans to ship 
the prototype module editor, which per- 
forms silicon compilation on an Apollo 
work station. 
DO IT NOW. The silicon-compiling module 
editor was written in C during the early 
stage of the program’s research, and 
since it was working, program leaders 
elected to make it available to sponsors. 
Half the package’s 80,000 lines of code 
are support mechanisms, such as help 
statements for users. The package will 
be converted to Lisp for inclusion in the 
work-station package, which is slated 
for formal delivery in the second half of 
1986. Still, several sponsors have ex- 
pressed interest in receiving the C-based 
module editor for possible use in com- 
mercial products. 

The C-based package will allow spon- 
sors to get an early jump in construct- 
ing chip-design libraries for the Lisp- 
based interactive work station, says 
John R. Hanne, MCC vice president and 
VLSI-CAD program director. Both the 
C-based silicon compiler/editor and the 
future Lisp-based interactive work sta- 
tion have encoded into them extensions 
of the industry’s emerging Electronic 
Design Interchange Format. 

Design of the interactive VLSI-CAD 
package will be frozen in June, and by 
fall the program plans to formally 
transfer as much as 1 million lines of 
Lisp code. The VLSI-CAD project is offi- 
cially chartered to create an interactive 
work-station package that can do 

PARALLEL PROCESSING 
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200,000-transistor ICs in as little as one 
month. And Hanne’s staff actually has 
its eye on designs of 1 million to 10 
million transistors. 

Even though the software program 
got off to a late start in September 
1984, MCC officials say it is almost fully 
staffed and research has begun. Some 
technical reports have been delivered to 
the growing group of sponsors. 

Early this year the program’s objec- 
tives were revamped, says Pinkston, 
making its long-term goal the automa- 
tion of the “upstream” portion of soft- 
ware design, as opposed to downstream 
coding of programs. Upstream develop- 
ment, which includes definition of re- 
quirements, algorithm selection, and de- 
composition of programs into smaller 
blocks, consumes about 50% to 60% of 
today’s software design, estimates 
Pinkston. 
MCC’s software people have even de- 

veloped a two-edged acronym—Leonar- 
do—for their work: it honors the Floren- 
tine artist and engineer Leonardo da 
Vinci and also stands for Low-cost Ex- 
ploration Offered by Network Approach 
to Requirements and Design Optimiza- 
tion. The Leonardo package’s job is to 
create a work station for large software 
systems developed by a team of profes- 
sional programmers, says Pinkston. 
HIGHER RISK. Though there have been 
informal transfers, formal deliveries of 
software technology are not expected 
for several years. “It is an area of high- 
er payoff, but, like many of our pro- 
gram objectives, is also one of higher 
risk,” he adds. 

Perhaps the highest risk for MCC is 
its 10-year project aimed at creating ad- 
vanced computer technologies, most of 
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which are intended to be applicable to 
systems of the 1990s. “We've avoided 
trying to get any quick points by deliv- 
ering technologies to our sponsors. Our 
brass ring is way out there in the fu- 
ture,” says Eugene I. Lowenthal, vice 
president and director of the data-base 
program. He does not expect to transfer 
any hardware or software prototypes 
for two or three years. In 1986, the pro- 
gram will concentrate on concepts born 
during what Lowenthal describes as 
“free-flowing brainstorm sessions of the 
past year.” | 

In the other computer programs, for- 

MCC’s highest risk Is 
project for computers 
In the 1990s 

mal technology transfers are not expect- 
ed for several years—though there will 
be technical reports as well as several 
informal deliveries in human-interface 
software and AI. Project leaders and 
sponsors, however, are trying out the 
transfer mechanism in the long-term 
computer thrust. 

For example, the human-interface pro- 
ject this month delivered examples of 
experimental software for syntax analy- 
sis of knowledge-base interfaces as well 
as for graphics manipulation. For the 
most part, 1986 will involve experimen- 
tation and testing of user-interface con- 
cepts, says Raymond W. Allard, vice 
president and program director of hu- 
man factor technology. 

In 1987, prototype systems will be 
integrated to tackle two general areas: 
operation of a computer through multi- 

_.. COMPUTER, SEMICONDUCTOR, SOFTWARE PROJECTS 

mode input/output, such as keyed com- 
mands, voice, and image recognition; 
and a flexible language for expert sys- 
tems, leading to knowledge bases that 
are rich in semantics. The program is 
also pioneering computer-assisted pro- 
grams in which the system will answer 
questions from users and provide un- 
solicited coaching at the appropriate 
times. 
MAKING SENSE. MCC’s AI program is 
aiming at eventually creating a massive 
common-sense data base consisting of 
10'! bits. “Of the seven [programs], 
ours is the most ‘researchy’ and long- 
term. Even the very nature of the 
game—intelligence—is not well under- 
stood and is in the research stage,” 
notes Woodrow W. Bledsoe, vice presi- 
dent and program director. “I would 
rather lay low and have a chance to 
work hard at this.” 

Adding to the upbeat feeling at MCC 
is the fact that members are signing up 
for additional MCC programs after see- 
ing the talent assembled. Motorola Inc., 
which was in the CAD project, this year 
joined the software program as well. 
Honeywell Inc. was in the computer pro- 
gram only and later jomed the CAD pro- 
ject. Advanced Micro Devices Inc., 
which was in CAD, added the packaging 
program to its sponsorship. “One of the 
things we considered when we were 
looking at joining packaging was how 
well we are doing in the CAD program,” 
notes Philip Downing, AMD’s corporate 
vice president of technology and a mem- 
ber of the consortium’s technical adviso- 
ry board. | 

MCC’s newest member, Bell Commu- 
nications Research (known as Bellcore), 
sees MCC as an extension of its long- 

range research for the 
Bell operating companies, 
says Henry Pollak, assis- 
tant vice president of 
mathematics, communica- 
tions, and computer sci- 
ences research. “I’m very 
happy with it,” he adds. 

Alhed-Signal Corp., 
which is in the packaging 
program, iS reviewing 
some of the other MCC 
programs, says Phillip W. 
Arneson, president of the 
company’s Amphenol 
Products Co. subsidiary in 
Lisle, Ill., and a member 
of the MCC board. “The 
question—can something 
like this work?—is still an 
important one,” says Ar- 
neson. “Only in the fu- 
ture, when we look back, 
can we say it did. But I 
would like to look back 
and say, ‘It is_ still 
working.’ ”’ a 
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The evidence is in, and it’s incontrovertible. 

When it comes to light, Anritsu runs 
second to the sun. 
True, Anritsu’s little laser diodes are power- 
ful enough to raise more than a few eye- 
brows. 
And Anritsu optical attenuators can cut 
almost any light source down to size. 
And Anritsu optical power meters can take 
anything a normal fiber optic system can 
dish out. 
But none of them can hold a candle to 
the sun, with its 900 x 10°°-or-so calories 
every second and 10-billion-year MTBF. 

_ Why We're Only #2 | 

Still, if you take a closer look, you'll see 
a bright side to this story. 
For instance, let’s talk technology: does 
the sun have anything like Anritsu’s laser- 
accurate outside diameter measuring sys- 
tem for optical fiber production? 
In sophistication, Anritsu also has a clear 
edge. With optical time domain reflecto- 
meters and optical spectrum analyzers 
that give a clear, accurate picture of an 
entire fiber optics network. 
And in terms of visibility, the Anritsu name 
has become almost an industry standard. 
Thanks to a dazzling range of measuring 
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Instruments and light sources for all facets 
of fiber optic communications. 
What about versatility? Simply no competi 
tion: Anritsu has more than 11,000 proa- 
ucts and systems, and these extend to 
areas far beyond light. To rugged radio 
and telecommunications equipment. Io 
public teleohones, computers and data 
processing equipment. Io measuring In- 
struments for communications. The list 
goes on and on. 
The sun Is still safely #1 for now. 
But we’re on the move. 
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PROBING THE NEWS 

JAPAN’S NEW PUSH: 
SELF-SUFFICIENCY IN SILICON 

MIT| GROUP AIMS AT TAKING OVER THE LOCAL POLYSILICON MARKET 

TOKYO 

he Japanese are hatching an- 
other surprise for foreigners 
dominating one of their local 
electronics markets. They 
have set a new technological 

challenge for themselves: achieving self- 
sufficiency in the production of polysili- 
con—the “crude oil” of the semiconduc- 
tor industry. The challenge is also a di- 
rect threat to the supremacy of foreign 
suppliers, who account for 50% to 60% 
of Japan’s $100 million poly market. 

The Japanese also aim to nip in the 
bud an imminent invasion by foreign pro- 
ducers that hope to increase sharply 
their current 5% share of the Japanese 
silicon-wafer market, which was worth 
$600 million in 1984 and about $480 mil- 
lion this year. Unlike past Japanese tech- 
nology drives, which often resulted in 
foreigners losing their Japanese market 

) Share, the silicon challenge will be a diffi- 
cult one for the Japanese to ac- 
complish, industry executives 
and analysts alike believe. | 
A two-year study by a spe } 

cial group organized in the Min- | 
istry of International Trade and 
Industry strongly recommend- 
ed recently that Japanese com- 
panies form a joint technologi- 
cal-development organization to 
reduce their dependency on for- 
eign silicon supplies and in- 
crease their ability to compete 
in foreign markets. 

The proposal came as a siete en ae 
were surprised. We had no idea that the 
MITI study group even existed,” says 
Werner Freiesleben, president of Wacker 
Chemicals GmbH, Munich, which claims 
a 50% share of the Japanese poly mar- 
ket. “But when we realized what was 
happening, we restructured our entire 
approach to the Japanese market. We 
now plan to produce polysilicon here by 
1990, perhaps earlier.” 

If Wacker was surprised, Monsanto 
Japan Ltd. was shocked. The U.S. mak- 
er already had committed $100 million to 
the construction of a wafer-production 
plant at Utsunomiya, north of Tokyo, in 
a major effort to build its share of the 

54 

Japanese wafer market from less than 
2% into double digits. “This report is not 
going to affect our investment,” says 
Charles W. Cook Jr., vice president of 
Monsanto Japan’s Electronic Materials 
Division. “We must succeed in Japan to 
be a factor in the world market. It’ll be 
more difficult now, but this game is be- 
ing played for keeps.” 
MORE PLAYERS. What most worries 
Cook and other executives, including 
some Japanese, is that MITI’s call for 
silicon self-sufficiency will produce more 
players than the market can accommo- 
date. Even nonelectronics companies are 
getting involved. 

Despite the severe semiconductor 
market slump and a reduction in silicon 
inventories, the MITI study forecasts 
that by 1988, semiconductor demand 
worldwide will be close to $12 bilhon— 
about triple the 1982 figure. Demand for 
silicon, meanwhile, is expected to in- 

JAPAN IMPORTS HALF ITS POLYCRYSTALLINE SILICON (in tons) 

crease annually between 25% and 30%. 
With growth like that in sight, and 

the likelihood of expanding markets for 
specialized devices, the study group, 
which included all major Japanese sili- 
con makers, concluded that a massive 
buildup of both technology and produc- 
tion capability is essential. Moreover, 
the report warns, because Japan con- 
sumes 48% of all high-purity silicon in 
the noncaptive world market, “foreign 
makers are implementing plans for full- 
scale entry into the Japanese market.” 

Within 12 weeks after the MITI report 
was released last March, three major 
Japanese steel companies, eager to di- 

versify their stagnating operations, an- 
nounced plans for new startups in either 
wafer or poly production. The most for- 
midable new player is New Japan Steel 
Corp., which has forged a link between 
its new silicon subsidiary, Japan Steel 
Electronics Corp., and Hitachi Ltd., both 
of Tokyo. Hitachi already has provided 
equipment and engineering staff for a 
startup, with plans to produce 2 million 
5- and 6-in. wafers annually beginning in 
April 1987. 

Other tieups include Kawasaki Steel 
Corp.’s purchase of Santa Clara, Calif, 
wafer producer NBK Corp., which it 
used to forge a Japanese production and 
marketing link with LSI Logic Corp.’s 
Japanese subsidiary, Nihon LSI Logic 
Corp.; Nippon Kokan Corp.’s purchase of 
General Electric Co.’s Great Western Sili- 
con Co. poly production technology and 
factory in Chandler, Ariz.; and Toyo 
Soda Corp.’s purchase of wafer fabrica- 

tion technology from Siltec 
Corp., Menlo Park, Calif. 
Showa Denko Corp. has made a 
deal to purchase Sony’s silicon- 
wafer production technology 
and become a supplier, accord- 
ing to industry sources, but nei- 
ther party will divulge details. 

Although the foreign mak- 
ers acknowledge the ability of 
the Japanese to become formi- 
dable factors in the silicon 
market, Wacker’s Freiesleben, 
himself a chemist, has strong 
doubts about the time period 
the new players have set for 

themselves. 
“The [New Japan Steel] objective of 

being in operation by 1987 is simply un- 
realistic,” says Freiesleben, who was in 
Tokyo recently to continue talks with po- 
tential partners for Wacker’s Japanese 
production plans. “The technical require- 
ments that a company must meet to en- 
ter this market are extremely demand- 
ing. We are talking about chemical-puri- 
ty ranges of parts per trillion, and me- 
chanical accuracies of 1 pm or less. | 
would deem it a brilliant achievement if 
the Japanese could produce by 1995 what 
they plan to produce by 1990.” 

Wacker, which claims from 45% to 
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50% of the $200 million world poly mar- 
ket, has begun joint-venture talks with 
at least four Japanese companies. The 
plan is for a fully integrated silicon op- 
eration, starting with the construction 
of a poly plant by no later than 1990, to 
be followed by wafer production within 
two to three years. 

Freiesleben’s strategy is based on 
Wacker’s very strong technological posi- 
tion. (“About the only companies in the 
world who are any good at making poly- 
silicon are Wacker and Dow Corning,” 
says an industry executive). Wacker ex- 
pects to announce its new venture by 
next summer, almost surely with a Jap- 
anese partner that is worried about sur- 
vival nm a more competitive market. 

Japan’s leading wafer producer, Shin 
Etsu Handotai Co. (SEH), is not worried 
about survival. But like the foreign 
makers of polysilicon and silicon wafers, 
it fears that overproduction and exces- 
sive competition will squeeze profits for 
everyone. “It is going to take these 
newcomers at least four years to 1m- 
prove their technical capabilities to the 
point where they can be said to be com- 
petitive with us,’ says Nobuyoshi 
Ogino, director of the office of the presi- 
dent for SEH. “It takes us one year just 
to prepare the proper specifications for 
a new product, and we’ve been in this 
business for decades.” 

Nonetheless, Ogino has no doubt that 
some of the newcomers will develop into 
formidable competitors, “and when they 

TURNAROUND. Freiesleben of Wacker Che 

do, there will be severe conditions for all 

micals had to 

restructure his approach to selling polysilicon. 
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of us.” To add to the difficulties, he also 
fears that the cyclical semiconductor 
market may be in for another of its 

- downturns in the late 1980s. 
Dow Corning, which sells poly in Ja- 

pan through a subsidiary, Dow Corning 
Japan Ltd., has no plans to change its 
marketing structure. “We shall continue 
to import from our U.S. production 
plant,” says Hiroshi Hotta, acting gen- 
eral manager of Dow Corning Japan’s 
New Venture Business Division. He 
says Japanese polysilicon makers are in- 
creasing capacity and will more than 
double their 1985 production of 1,340 
tons. Actual market demand this year 
will be about 2,400 tons, Hotta says, and 
will pick up next year. But the ultimate 
issue remains whether the Japanese can 
produce poly that meets the quality lev- 
els of the two major foreign suppliers. 
PUSH COMES TO SHOVE. “There is no 
question that MITI is pushing these new 
ventures along with the hope that one 
or two of them will flourish,” says an- 
other industry executive. “There also is 
no question that two or three, or maybe 
more, are going to go under.” The NKK 
purchase of what one industry engineer 
calls “outdated GE technology” makes 
that venture one of the most question- 
able. The New Japan Steel-Hitachi link 
for wafer production as well as ties be- 
tween Tokuyama Soda Corp. and To- 
shiba Ceramics Corp. in polysilicon pro- 
duction are seen by industry sources as 
likely winners in the future. 

The survivors, market analysts pre- 
dict, will be forced in some 
cases to seek new strategies. 
“SEH has strong technology, 
but the tieup between Japan 
Steel and Hitachi is going to 
hurt SEH because they are a 
major wafer supplier to Hita- 
chi. They’re going to have to 
gear up their operations in 
the U.S. and Europe to com- 
pensate for the market share 
they’re going to lose in Ja- 
pan,” says one executive. 

Monsanto, which has 
made such a major commit- 
ment to its new Japanese 
wafer plant, also faces se- 
vere problems, say Japanese 
industry sources, because 
customer specification de- 

mands in Japan are far 
more strenuous than any- 
thing Monsanto has faced in 
the U.S. “We recognize this 
challenge,” says Monsanto’s 
Cook, “but we were among 
60 companies given an 
award last year by NEC 
Corp. for relable service. 
That’s more than a piece of 
paper; it means NEC be- 
lieves we're for real.” LJ 
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David E. McKinney, 
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IBM World Trade 
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I'm a volunteer supporter of the Inter- 
national Executive Service Corps, a 
not-for-profit organization with a vital 
mission: 

We build free enterprise worldwide 
by sending retired U.S. executives 
to helo companies in developing 
countries. The executives receive 
expenses, but no salary. 

Our main purpose is to help devel- 
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But the benefit doesn't stop there. 
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With the support of over 800 U.S. 
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VEE ALWAYS KEP IL YOU AHEAD 
OF YOUR COMPETITION. 

INTRODUCING DATA GENERAL 

It’s an entirely new generation of 
systems, servers and workstations. 
And it’s a much wider range of cost- 
effective solutions. For business and 
industrial automation. Or any informa- 
tion management need. 

Today, Data General is offering you 
unprecedented technological 
advancements to help you outdis- 
tance your competition. 

Advanced price/performance 
It begins with the new MV/20000™ 

Five times as powerful as the original 
supermini, this compact system gives 
you mainframe computing power. At 
the price of a minicomputer. 

This new standard of price/perform- 

ance highlights every model of our new 
generation. Including our high-speed 
dual-processor supermini. The most 
powerful single-board supermini yet 
available. Our advanced DS/Family of 
engineering workstations. And the power- 
ful MV/2000 DC™ departmental computer. 

In fact, these breakthroughs give 
you a cost of ownership consistently 
below IBM® or Digital™ 

Advancements for 
any application 

Our new generation of technology 
has the flexibility and reliability to be 
applied in almost any industry. In any 
company. We offer a truly distributed 
operating system. A choice of UNIX™ 

COMPUTER 
implementations. And the ease of 
advanced windowing. 

The new Technical Electronic 
Office™ adds new engineering produc- 
tivity tools to our industry leading 
CEO® integrated business automation 
system. And now with a comprehen- 
sive choice of networking—IBM, LAN, 
PBX and more—you have al] the connec- 
tions you need to your existing systems. 

Our new advancements in inter- 
system compatibility allow you to run 
diverse business and engineering 
applications. Simultaneously. 

Keeping you ahead 
Each of Data General’s break- 

throughs is compatible with all that 



NOW WE CAN FUL YOU MILES AHEAD, 
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NEW GENERATION OF ADVANCED 
SOLUTIONS. 
has come before it. Which is part of 
our Commitment to make sure your 
initial investment is always protected. 

Plus our priority towards service 
and support keeps it running 
smoothly. Along with an investment in 
research and design that consistently 
exceeds the industry average. 

Call 1-800-DATAGEN 
These advancements will propel 

you into the future. And make your 
competition but a distant memory. For 
a Sales call or literature explaining our 
new generation of computer solu- 
tions, call 1-800-DATAGEN, or write 
Data General, 4400 Computer Drive, 
MS C-228, Westboro, MA 01580. 

y Data General. 
a Generation ahead. 

CEO is a registered trademark and TEO, MV/20000 and MV/2000 DC are trademarks of Data General Corporation. 
UNIX is a trademark of AT&T Bell Laboratories. IBM is a registered trademark of IBM Corporation. 
Digital is a registered trademark of Digital Equipment Corporation. © 1985, Data General Corporation, Westboro, MA. 
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Telephone Communication: Piezoelectric ceramic technology allow these 

components to come together in a compact, low-power telephone to facili- 

tate easy Communication. 

CRT Communication : Accumulated experience and original high-voltage tech- 

nology has enabled the creation of high-voltage component series which 3002 Kingston Cour, SE. Maret, GA 20067, USA. Oe 
provide clear, sharp images on CRT displays. hee re naa 
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Digital Communication: EMIFIL™ through advanced semiconductor technol- SoOAATA EE RUETHAOMUEA BAIL. {Hal} eccastens a cxevetn casual 
MURATA ERIE ELECTRONICS (UK) LTD. (England)-------+++++-++-+- Phone:0252-523232 

ogy, makes noiseless microcomputer communication a 

Copy Communication: Employing high-voltage and compound technology, 

these compact and highly-safe high-voltage components are perfect for 

plain paper copiers, facsimile transceivers, word processors and printers. 
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PROBING THE NEWS 

IT’S THE BEST OF TIMES 
FOR 14-IN. TAPE DRIVES 

BUT MARGINS ON DISK BACKUPS ERODE AS COMPETITION EXPLODES 

LOS ANGELES realize how difficult it can be to sell a | bytes. By then, floppy disks were too 

erhaps the happiest faces in | new technology for a unique application. | small, too slow, and too unwieldy to de- 

the computer business these “We were pioneers,” recalls Archive | pend on. 
days belong to the people | marketing vice president M. Thomas But the most telling early damage to 

making and selling stream- | Makmann. “But that meant convincing | early efforts to market the %4-in. backup 

ing-tape cartridge drives for | customers that the technology was real | drive was inflicted by the manufactur- 

personal computers. Despite a slowdown | and they needed it.” In retrospect, he | ers themselves: they could not build reli- 

in the overall market, the backup memo- | and his peers admit they wildly overesti- | able products in volume, as they initially 

ries are booming. The %4-in. tape drive is | mated how fast the backup devices | promised. “They were not as easy to 

fast carving out a niche as the principal | would sell initially—not unusual among | build as first thought,” says Larry D. 

memory-backup medium for microcom- | entrepreneurs in high technology. Some | Hemmerich, general manager of Ci 
puters. At last month’s Comdex/Fall ’85 | early market projections predicted that | pher’s Applied Systems Division. 
in Las Vegas, they could be found in | production by individual players would Start/stop technology developed for 
most new hardware. reach levels that the entire market still | %-in. tape often did not translate into 

“The world has now adopted the %-in. | has not attained. dependable hardware to handle the nar- 
cartridge,” pronounces Lee H. Elizer, a | —————————————__———_ | rower medium racing through the 
vice president of Freeman Associates tri ; read/write head at 90 in./s. Although 
Inc., a Santa Barbara, Calif., consulting Tap eC cartriag 6 IS NOW most drive makers denied having such 
company that specializes in the tape backup standard for production problems, their competitors 
business. But as fast as this business is . were more than happy to provide the 
growing, it will not be fast enough to Pp ersonal comp uters information for prospective customers. 
support would-be suppliers. A host Of | stttRIINmmmmmmmsnssssssssesseeeeeenenn “No manufacturer had his act togeth- 
ambitious competitors worldwide, scent- From the customer’s viewpoint, the | er,” flatly states Whitney Lynn, Wang- 
ing a hot product, are elbowing into the | big factors that barred early acceptance | tek marketing vice president. Further- 
action: Elizer counts nearly 20 now. were that no major maker pushed the | more, until the industry got together 
For makers of the newly ubiquitous | drives, and no heavyweight computer | and hammered out a standard, there 

drives, the big problem will not be to | manufacturer lent legitimacy to the new | was confusion over incompatible 
sell them; it will be profit margins. | technology by signing a large contract. | interfaces. 
“Now the only question left is who | From the perspective of the computer But the product began to take off in 
makes money,” Elizer says. makers, the logic was inescapable: users | 1984, right in the middle of the comput- 

At least two cartridge manufacturers | had not yet seen the need for backing | er industry’s recession. The reason, sim- 
are finding the current success particu- | up data from personal computers whose | ply enough, was that a sizable number 
larly sweet, however. Archive Corp., | memories were no larger than 10 | of small-computer users, along with 
Costa Mesa, Calif., and Cipher Data | megabytes. original-equipment manufacturers and 
Products Inc., San Diego, have been “If they did go for backup, it was not | especially add-on peripheral suppliers, fi- 
proclaiming cartridge tape as the inev- | too hard to use a floppy disk,” points | nally came around to the view that any 
itable main backup medium for micro- | out Elizer. The crossover point came | machine with more than 20 megabytes 
computer disk memory since the early | when multiuser microcomputer systems | of memory indeed must have a fast rell- 
part of the decade. became important, and 5%4-in.-disk mem- | able backup scheme—exactly the mes- 

Other market leaders include Rexon | ory sizes swiftly grew past 20 mega- | sage that tape-drive makers had been 
Inc.’s Wangtek subsidiary, Simi Valley, 

DISK-BACKUP MARKET FOR SMALL TAPE (in thousands) Calif.; Kennedy Corp., Monrovia, Calif; 
and Tandberg Data Inc. of Anaheim, 
Calif., which is closing in fast on the 
others. But another player is Irwin Mag- 
netics Systems Inc., an Ann Arbor, 
Mich., company whose main product is a 
smaller 0.15-in. tape drive. 

The market for these tape-cartridge 
backups did not come easily. It took sev- 
eral years for customers to see the 
product’s potential, and despite aggres- 

} sive marketing during the 1982-84 peri- 
od, nothing much happened. The major 
factor was that the companies failed to 

i 

SOURCE: FREEMAN ASSOCIATES 
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BACKUP. Archive’s Scorpion 1%4-in. tape drive comes in 20-, 45-, and 60-megabyte capacities. 

trying to sell for three or four years. 
And drive suppliers had finally begun to 
produce enough reliable product to meet 
this demand. 
Now the drives have evolved into 

slickly packaged units in the half-height 
5¥4-in. disk-drive form factor with more 
similarities than differences among 
products from different manufacturers. 
“The products are really not all that dif- 
ferent,” confides an industry insider, 
who asked not to be identified. Most 
suppliers have a full line of drives, divid- 
ed among models for differing capacity 
and performance requirements of cus- 
tomer equipment. 

For example, nearly all play up the 
ease of a supposedly proprietary me- 
chanical design for load- 
ing the tape cartridge 
(manufactured by 38M 
Corp.) into the device. 
Typical is the claim for 
simplicity of operation 
that Kennedy makes for 
its model 6500. And the critical interface 
question was virtually settled when all 
the leaders fell into step behind the 
quarter-inch-compatibility standard. 

Archive’s Sidewinder and Scorpion 
models employ the QIC-02 and upgraded 
QIC-2% interface standards, as does 

Wangtek’s series 5000E, which adds the 
further expanded QIC-36 to its basic 
drive. These best sellers come in the 
common 45- and 60-megabyte sizes and 
perform at the 5-megabyte/min data- 
transfer speeds needed by multiuser 
systems. 

SMALLER, SLOWER. Smaller-capacity 
drives for backing up single computers, 
in the 10- to 20-megabyte size, can run 
at the slower 1-megabyte/min rate. Ci- 
pher’s popular series 525 FloppyTape 
drive is an example, as is Irwin Magne- 
tics’ somewhat faster Backup unit. 

With the backup drives enjoying rapid 
acceptance and suppliers busily signing 

OEM prices 
drop in half 

in three years 

SSS 

up customers, pricing is becoming the 
big issue. No company wants the public 
reputation of pacing the downward spi- 
ral of prices, but competitors point fin- 
gers at the two leaders, Archive and 
Wangtek. In big volume to OEMs, the 
per-unit tab has dropped to about $350 
for a typical drive, far below the $800 to 
$1,000 quoted in 1982. 

This trend toward price-cutting brings 
up the profitability question and how 
this will affect a small company’s ability 
to finance production growth and sup- 
port improved product development. “If 
a company is not making money, can 
they continue to make investments?” 
asks Cipher’s Hemmerich. Archive is a 
particular target, because it leads in 

sales and has no other 
business to fall back on. 

Archive’s reply is to 
underline its $150 million 

in new business over the 
past year. Furthermore, 
the Costa Mesa company 

could end up with the lion’s share of the 
disk-backup market, which Freeman As- 
sociates pegs at some 420,000 cartridge 
units of 20 to 80 megabytes for 1985 
(table, p. 59). 
Freeman does not break down its fig- 

ures by individual company, but indus- 
try consensus ranks Archive clearly on 
top, followed by Wangtek and Cipher. 
Kennedy and Tandberg Data round out 
the top five—for now. (Irwin Magnetics, 
which shipped its 100,000th unit last 
month, is in the minicartridge class of 5 
to 20 megabytes.) 

All hands also agree that new prod- 
ucts and new competitors will keep the 
heat on the leaders. Evidence of the 
coming free-for-all surfaced at Comdex, 
as Tandberg Data surprised its peers by 
an attempt to leapfrog their drives with 
its model 8315, a 120-megabyte drive 
that will sell for only 25% to 30% more 
than a 60-megabyte unit. Tandberg, the 
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Norwegian company that has been in 
the U.S. market only since January, 
makes no bones about going after a 
share in the U.S. backup market to 
match the 50% it has in Europe. 

Cipher, whose main strength is in %- 
in. tape, made its move by pulling an 
end-around on its Comdex-bound com- 
petitors. At the first of a series of pri- 
vate showings in Boston, it unveiled a 
family of %-in. drives that use IBM 
Corp.’s 8480 cartridge medium, initially 
in a 200-megabyte capacity. 

Competitors, which had expected - 
in. cartridges soon, were not slow to 
cast a few doubts. “Very strange,’ com- 
ments Russell Bartholomew, Kennedy’s 
marketing vice president. He notes that 
the new Cipher product line does not 
have the expected higher speed and ca- 
pacity, and largely parallels %4-in. per- 
formance. He and others think Cipher 
can’t make hay with what he calls such 
“low-ball specs.” Cipher counters that 
the new '2-in. cartridge offers the best 
upgrade of %4-in. models, and adds that 
any criticism comes from companies 
that don’t have one. 

Other Comdex developments in back- 
up tape drives include a proliferation of 
units for next year using the new 3M 
DC-2000 tape cartridge. The DC-2000 is 
cheaper than the present medium, and 
3M announced it has a drive ready. The 
Minneapolis company intends to license 
the hardware to other manufacturers to 
stimulate cartridge sales, sources agree. 
And 8M launched a promotional effort 
extolling the benefits of cartridge tape. 
GOOD YEAR SEEN. [or now, all hands 
see strong growth through the next 
year, though Archive’s Makmann thinks 
competition will toughen considerably 
within six months. Freeman market pro- 
jections are more encouraging, showing 
no flattening through 1988. But other 
crystal balls start to cloud over well be- 
fore that, and planners are already feel- 
ing uneasy. 

“It’s appropriate to be nervous, be- 
cause this industry moves so fast,” ex- 
plains Edwin F. Carlson, president of 
Irwin Magnetics. Key questions center 
on how fast Japanese companies can 
gain a foothold in the U.S. and how 
rapidly the most feared alternative . 
backup technology, optical disks, comes 
along. So far, the potential Japanese 
competitors have not been able to get 
up to speed because they lack a backup 
business at home. 

As for the looming presence of the 
optical disk, the consensus among tape 
people is that it will become a threat 
only when erasability is possible, which 
is several years distant. Summing up a 
prevailing opinion is Archive’s Mak- 
mann. “T’ll give it [optical disks] the de- 
cade of the 90s, but the rest of the ’80s 
belongs to %-in. tape.” 
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COMPANIES | ware sold well to sophisticated users 

NORSK DATA GROWS FAST 
BY GOING PAN-EUROPEAN 
SUPERMINICOMPUTER MAKER USES JOINT VENTURES AND 
NEW PRODUCT STRATEGIES TO MOVE OUT OF HOME MARKET 

OSLO, NORWAY 

he individual markets of Europe are 
usually big enough to support small 

niche-oriented companies that dominate 
in their home countries. But to be a 
major player in the electronics industry 
requires a breadth that many of these 
small companies are unable—or unwill- 
ing—to adopt. Norsk Data AS, the su- 
perminicomputer maker in Oslo, believes 
it has managed the tricky transition 
from just a Scandinavian operation to 
one with footholds in the major Europe- 
an markets. “The company is gaining 
share in all major markets in which it 
operates,” says chairman Terje Mikal- 
sen. “In particular, the growth in new 
orders has been very strong in France, 
the UK, Norway, and Denmark.” 
By broadening its base of operations 

out of Scandinavia into the rest of Eu- 
rope, and by pursuing a strategy of 
technical collaboration with electronics 
companies on the Continent, the compa- 
ny is flourishing at a time when many 
of its rivals—especially in the U.S.— 
have stubbed their toes. “The company 
is heading for substantial midterm 
growth,” says Peter Roe, a market ana- 
lyst with Hoare Govett Ltd., a London 
brokerage. Norsk Data’s performance 
should continue to be impressive, grow- 
ing 30% to 40% a year, believe analysts 
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NORSK DATA: STEADY GROWTH IN REVENUE... 

at Robert Fleming & Co., another Lon- 
don brokerage. 

As many U.S. computer companies 
fight to prevent slower sales from dev- 
astating their profits, Norsk Data 1s 
growing so fast that it is seeking to 
postpone some deliveries—and hence 
profits—until next year. The company 
wants to smooth its growth from 1985 
to 1986, and is asking some customers if 
deliveries can be deferred till then. 

Even with such a strategy, profits for 
the year will jump 71%, to $48 million; 
sales could jump 49%, to $270 million, 
sources estimate. In 1984, Norsk earned 
$28 million on sales of $181 million. 
PACTS HELP. Norsk Data is also busy on 
the technology front. It has entered into 
collaborative accords with France’s Ma- 
tra group to develop a high-performance 
vector processor for scientific applica- 
tions and with Racal Electronics Ltd., 
Bracknell, England, to' develop a Zeta- | 
Lisp engine for supporting fifth-genera- 
tion computer uses. 

The driving force behind Norsk Data. 
is its president, Rolf Skaar. Skaar set up 
Norsk in 1968 with two colleagues who 
have since left the company. His idea 
was to produce a new generation of 
high-performance minicomputers for in- 
dustrial and scientific use. 

That strategy had one flaw, however: 
marketing. Norsk Data at first 
was technologically driven rather 
than market-led, a pitfall in which 
many high-tech companies find 
themselves. Typically, such com- 
panies believe their technology is 
so good that the products will sell 
themselves. Norsk Data’s hard- 

such as the European Nuclear Physics 
Research Organization, but it did little 
to push sales to less sophisticated com- 
mercial customers. Its first 32-bit super- 
‘minicomputer, the NORD-5, was a tech- 
nological success but a commercial di- 
saster that finally had to be dropped. 

Norsk Data’s marketing weakness be- 
came obvious in 1976, when sales 
flagged badly. Skaar won an internal 
debate on the company’s direction and 
immediately gave marketing equal sta- 
tus with research and development. He 
set up committees in which both R&D 
and marketing staff members could dis- 
cuss product strategies. The aim was to 
move more strongly into the commercial 
market. 
PARITY ACHIEVED. The move succeeded. 
Technical and scientific systems are now 
roughly equal to transaction-processing 
and office-automation systems in hard- 
ware sales, says Lars Gahnstron, vice 
president of marketing for the UK and 
Central Europe. 
“We spent a lot of time trying to find 

out what will be the market niche of the 
future,” says Skaar. “We try to develop 
information systems that mirror the or- 
ganization they are used in. We didn’t 
bet our souls on the personal computer. 
Instead, we focused on supporting the 
[office] group, providing them with the 
shared information they need by means 
of an interactive data base.” 

In line with this policy, Skaar also 
shifted R&D emphasis more deeply into 
software. This area now accounts for 
75% of Norsk Data’s R&D funds. “We 
were one of the first companies to make 
such a switch,” he claims. 

Skaar believes two factors have con- 
tributed to help Norsk Data’s technol- 
ogy. The first of. these is “the ability to 
rely on your own beliefs and not to fol- 
low what is preached in industry.” The 
second is Norsk Data’s small size. The 
larger an organization is, the slower it 
can react to market developments, he 
says. At Norsk Data, product-develop- 

ment times are typically 18 
months, compared with up 

_ | to four years for larger 
| | companies. To maintain 
_| flexibility, the company 
_| subcontracts all board man- 
_| ufacture and component in- 
| sertion and carries out final 

_ | assembly and test in-house. 
|| Norsk Data introduced a 

| time-sharing minicomputer 
| in 1971, and in 1972 it 

launched its first, ill-fated 
32-bit superminicomputer. 

| In 1975, it was the first 
company to run a Codasyl 

| data-base management sys- 
_| tem on a _ minicomputer. 
me Then in 1988, it reentered 
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DRIVING FORCE. Rolf Skaar is president and 

founder of Norway’s Norsk Data. 

the 32-bit market with its ND-500 fam- 
ily. Norsk Data claimed this general- 
purpose machine was the world’s most 
powerful superminicomputer, having a 
performance of 7.1 million Whetstones. 

In designing its various lines of com- 
puters, Norsk Data has “taken great 
care to preserve our investment in soft- 
ware,” Gahnstron says. Norsk Data ear- 
ly adopted a virtual-machine architec- 
ture, to which the operating system and 
applications software could be targeted. 

At the same time, the underlying 
hardware can be changed without dis- 
turbing the operating software. The 
same operating system spans both 16- 
and 32-bit machines. The ND-500 is a 
“soft,” or heavily microcoded, ma- 
chine—meaning that languages such as 
ZetaLisp can be executed in hardware. 

To ensure its long-term survival, 
Norsk Data needed to become a pan- 
European company. Without the result- 
ing economies of scale it could not com- 
pete with its larger U.S. rivals. 

Unlike a U.S. computer company, 
which can develop a single application 

EUROPE /S KEY TO NORSK DATA’S BUSINESS 

[a vonway — (@ rest oF ; EUROPE 

rest of WORLD i REST OF 
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for the home market, a European maker 
must be able to adapt its software and 
systems to each country’s local market. 
Norsk Data has learned to use the Con- 
tinent’s fragmented market to its advan- 
tage. “Norsk Data’s systems are not the 
cheapest, but they are the most flexi- 
ble,” says Skaar. This flexibility comes 
through the company’s software, which 
can be tailored quickly to meet the indi- 
vidual needs of customers. 
UK CONNECTION. In May 1984, Norsk | 
Data set up Racal-Norsk Ltd., a joint 
venture with Racal Electronics. The 
Fleet, England, company, which is 51% 
owned by Racal, was founded as a Ku- 
ropean supplier of expert knowledge- 
base hardware. Its first product, the 
KPS-10, is based on Norsk Data’s ND- 
570 computer, microcoded to support Ze- 
taLisp. Racal has a UK license for the 
language, which was developed at Mas- 
sachusetts Institute of Technology. 

In West Germany, the company pur- 
chased its former distributor, Dietz 
Computer Systems, and rechristened it 
Norsk Data GmbH. It retained that 
company’s computer-aided-design and 
-manufacturing applications software 
but dropped its hardware line. 

In France, after making little head- 
way, Norsk Data sold its sales operation 
to the French Matra group in 1984. Ma- 
tra now sells Norsk Data systems under 
its own logo. “Matra turns out to be a 
very good partner,” says Gahnstron. 
“They have had a fantastic success. It is 
amazing the kind of business you can do 
in France.”’ Matra, with interests in of- 
fice automation, robotics, and defense 
and space systems, has unlocked doors 
to the French government and defense 
market, Gahnstron says. It also provides 
complementary skills in very large-scale 
integration design and software. 

The two companies are also jointly de- 
veloping a high-performance vector pro- 
cessor with funds from Eureka, Eu- 
rope’s technology-support initiative. 
Based on Norsk Data’s ND-500, the ma- 
chine is expected to perform 100 million 

floating-point operations per sec- 
ond for signal processing as well 
as seismic and other computa- 
tions, and would take the two 
partners into an untapped mar- 
ket sector. 

Norsk Data now has a solid 

European foothold, believes 
Hoare Govett’s Roe. He says 
profits from its European opera- 
tion will more than double this 
year and next. 

With such a rich European 
seam to tap, the U.S. market is 
not high on Norsk Data’s list of 
priorities, executives say. But | marke 
when it does enter the U.S, it | t 
will likely do it by linking with a 
local partner. ~Kevin Smith 
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DATASTREAM 
Lee Data Corp. has agreed to. acquire 
| Datastream Communications Ine., a pri-- 
-vately held compe n Santa Clara, 
Calif. The Minneapolis maker of multi- 
host windowing terminals and personal 
work stations Says: it will pay Data- 
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/ yptic | est. instruments, and it plans 
additional products i in 1986. _ 
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ELECTRONICS INDEX 
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THIS WEEK 

LAST WEEK 

YEAR AGO 

1982 

U.S. ELECTRONICS SHIPMENTS 

Shipments ($ billions) 
Communications 

U. 

areca 

Index of leading economic indicators - 

Industrial-production index 

Total housing starts (annual rate in thousand 

A 1% slide in shipments of U.S.-made electronic equip- 
ment in October caused the Electronics Index to dip a bit in 
the latest week. But the statistics held some good news for 
U.S. manufacturers in that most of the decline in shipments 
came from just one sector: communications-equipment ship- 
ments dropped 5.6%. All other segments of the U.S. elec- 
tronics industry reported that shipments rose in the month. 

Shipments of radio and TV equipment racked up a bois- 
terous 9.7% increase in October, bringing the year-over-year 
gain to more than 11%. In contrast, shipments of instru- 

Electronics /December 16, 1985 

October 1985 September 1985 October 1984 

October 1985 September 1985 October 1984 

ments inched up a sluggish 0.3% in the latest month and 
only a modest 4.4% from October 1984. The beleaguered 
components industry got some good news in October: ship- 
ments rose 2.1% over September. But component ship- 
ments are still down 17% from October 1984. 

With the overall economy still dragging, it is doubtful that 
Ocober’s gains in shipments in most segments are signs of 
the beginning of an industrywide upturn. Rather, shipments 
of electronics will probably alternately grow and contract for 

a while. 
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work-station software for accessing the 
Cray with the PC AT. The software set 
will be used by visiting researchers at 
the center and will also be made avail- 
able to the general research community. 

The center will open its doors next 
month with funding from the National 

CHAMPAIGN, ILL. Science Foundation, the state of Illinois, 
Grim the most out of a . | | the university, and corporate grants. Of- 

supercomputer typically Lo .. mm | ficials expect to host about 1,000 re- 
requires an expensive engi- — — searchers during its first year of 
neering work station and a jm operation. 
user with sophisticated |. WELL-GROUNDED. At age 30, White has 
graphics expertise. But Larry = | fF | | already built a broad base from which 

White—in collaboration with a : to attack the PC-to-supercomputer soft- 
IBM Corp.—is out to change "i : ware task. As the president of his own 
all that. . —e company, White House Software Inc., 

As the manager of work- § formed in 1980, White has written, sold, 
station projects at the Na- and supported software for multiuser 
tional Center for Supercom- 68000-based work stations. He also has 
puting Applications, run by experience on IBM PCs and compatibles, 
the University of Illinois, gained at Leading Edge Products Inc. 
White is the point man in a P| | of Needham, Mass., where he worked as 
joint study with IBM to de & __|| manager of software development and 
velop the IBM Personal Com- consulted for 2% years before taking 
puter AT as a front-end work his current job in October. 
station for the center’s Cray Research White has additional experience in 
Inc. X-MP/24 supercomputer. Unix-based systems from an earlier job, 

White sees a pressing need for this and at the California Institute of Tech- 
kind of capability. “General Motors has | nology, where he put in 3% years to- 
a Cray and something like 10,000 PCs ward a doctorate in computer science, 
throughout the company. But up to ending in 1980. A native of the Chicago 
now, the PCs couldn’t talk to the Cray.” area, White earned his bachelor’s and 
By developing the popular PC AT for master’s degrees in the same discipline 

use as a window to a Cray, White hopes from the University of Ilhnois. 
to help open up the supercomputing The deal with IBM calls for the cen- 
field to more users. Supercomputers to- ter to locate and integrate commercial- 
day are most commonly accessed with a ly available software for efficiently 
dumb terminal, which usually provides linking the PC AT to the Cray. “For 

PEOPLE ON THE MOVE 

ANDY PROCASSINI 

[]Veteran semiconductor 
marketing executive A.A. 
(Andy) Procassini will suc- 
ceed Thomas D. Hinkelman 
as president of the Semicon- 
ductor Industry Association. 
Both men were part of the 
“Hogan’s Heroes” migration 
of 1969, in which a dozen ex- 
ecutives moved from Motor- 
ola Inc. to Fairchild Camera 
& Instrument Corp. with 
chief executive C. Lester Ho- 
gan. Procassini spent 13 
years with Fairchild. Most re- 
cently, he served as market- 
ing vice president for Hyun- } 
dai Electronics America, the 
South Korean manufacturer 
that last fall sharply cur- 
tailed its Santa Clara, Calif., 
U.S. operations. 

PEOPLE | 

ILLINOIS’ WHITE OPENS 
OW TO CRAY A PC WIND 

CONNECTOR. Larry White will link PCs to supercomputers. 

no capability for graphics—an important 
tool for interpreting a supercomputer’s 
output. Through the PC AT, White says, 
“We want to bring this capability to the 
average scientist.” 

Under terms of the three-year study 
announced last month, IBM will provide 
the center with more than $500,000 
worth of equipment, including 30 PC 
ATs loaded with MS-DOS and Xenix op- 
erating systems and Topview window- 
ing. White’s contribution will be to de- 
velop a package of easy-to-use, scientific 

company president John Hall. 
Before joining Micro Power, 
Engle was a management 
consultant and one of the 
founders of Strategic Deci- 
sions. He also held manage- 
ment positions at Resource 
Planning Associates and at 
SRI International. 

pointment lightens the load 
for Bernard J. Lacroute, who 
has been acting general man- 

| ager of the division in addi- 
tion to serving as executive 
vice president. Garrow first 
served as vice president of 
engineering at Convergent 
and most recently as general 
manager of its Distributed- 
Systems Division. He has 
also served as general man- 
ager of Intel Corp.’s Systems 
Products Division, located in 
Santa Clara, Calif., and is 
credited as a co-inventor of 
Multibus I. 

ogy, a unit of Sperry Corp.’s 
Information Systems Group, 
Roseville, Minn., has _pro- 
moted James A. Stahley to 
the new post of vice presi- 
dent for systems develop- 
ment. He will be responsible 
for product development for 
Sperry’s large- and small- 
scale and _ special-purpose 
computer systems. Stahley 
joined the company in 1966 
and has held various manu- 
facturing and program man- 
agement positions. Most re- 
cently, he served as vice 
president of Sperry’s Air 
Traffic Control Division in 
Kagan, Minn. — | 

ALAN NEMETH 
LJ Alan G. Nemeth has been 
named first corporate consul- 
tant at Prime Computer Inc., 
Natick, Mass. The position is 
equivalent to a vice president 
and is the company’s highest 
technical position. Nemeth 
joined Prime as a principal 
technical consultant in 1982, 
having worked previously at 
Bolt, Beranek & Newman 
Inc. and at the Lincoln Lab- 
oratory of the Massachu- 
setts Institute of Technol- 
ogy. He is a member of a 
Unix research steering com- 
mittee at the University of 
California. 

STEVEN B. ENGLE 

[]The new job of general 
manager and director of Mi- 
cro Power Systems Inc.'s 
Telecommunications Division 
goes to Steven B. Engle, who 
previously served as the San- 
ta Clara, Calif., company’s 
telecommunications program 
manager. In his new post, 
Engle will report directly to 

ROBERT GARROW 

L]A cofounder of Convergent 
Technologies Inc., Robert 
Garrow has joined the staff 
of Sun Microsystems Inc., 
Mountain View., Calif., as 
vice president and general 
manager of Sun’s_ work-sta- 

tion division. Garrow’s ap- 

JAMES A. STAHLEY 

(1Sperry Information Sys- 
tems Products and Technol- 
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example, we’ll be using Crosstalk to 
get information from the Cray, and 
we'll use Lotus 1-2-3 to graph it,” says 
White. “We'll do custom macros for 
Crosstalk to make accessing the Cray 
simple and straightforward. And we'll 
write data-conversion routines to take 

WASHINGTON — 

he U.S. International | 
Trade Commission, 

until recently associated 
with such esoterica as 
the impact of Canadian f 
rock salt on the U.S. 
market, has quickly at- 
tracted the attention of 
the U.S. electronics in- 
dustry with rulings on | 
cases involving Japanese [ie 
memory chips and tele- 
communications equip = 
ment. “We have un- 
doubtedly expanded our 
scope,’ Says chairwom- & 
an Paula Stern. : 

The commission has in 
the past handled cases 
involving imported TVs, 
microwave ovens, and even fiber optics. 
But Stern says the recent spate of inter- 
national electronics cases has presented 
new challenges because the U.S. trade 
laws the ITC interprets aim at protect- 
ing domestic industries. “So from the 
first shot out of the box you have to 
decide, What is the domestic industry?,” 
explains Stern, 40, who was appointed to 
the ITC in October 1978. 

Stern says determining precisely what 
constitutes an imported product and 
which companies are part of the domes- 
tic industry is often “very knotty.” Most 
U.S. electronics companies are multina- 
tional operations, with some activities 
such as research, design, and wafer and 
die fabrication performed domestically 
and final assembly done overseas. 
LAYERS. “There are just layers of in- 
volvement that have to be examined 
carefully to determine whether a firm is 
part of the domestic industry,” she ex- 
plains. “It is a moving target that we’re 
trying to analyze.” 

The commission works closely with 
the Commerce Department’s Interna- 
tional Trade Administration, but it re- 
mains an independent quasi-judicial 
agency, Stern emphasizes. “It’s impor- - 
tant to have an independent agency 
which is not part of the executive 
branch nor part of the Congress finding 
facts on these questions, which are 
highly contentious.” 

PROTECTING U.S. FIRMS IS 
A BIG JOB FOR ITC’S STERN 

FREE REIN. Stern stresses the 

ITC’s independent role. 

data from the Cray and put it into Lo- 
tus 1-2-3 format.’ 
Though the integration of commercial 

software will satisfy the terms of the 
IBM contract, “we’re planning to go 
quite a bit beyond that here at the cen- 
ter,’ White says. -—Wesley R. Iversen 

Born in Chicago and 
raised in Memphis, 
Tenn., Stern was senior 
legislative assistant to 
former Senator Gaylord 
Nelson (D., Wis.) and 
worked for the Carter- 
Mondale transition team 
before her appointment 
to the five-member com- 
mission. Last year, Stern 
rose to the ITC’s top 

|) post, a rotating position. 
be Along with two gradu- 

# ate degrees from Har- 
vard University, she 

~. holds a doctorate in in- 
ternational affairs from 
the Fletcher School of 
Law and Diplomacy. 

Under Stern, the ITC 
has recently issued preliminary rulings 
involving Japanese erasable program- 
mable read-only memories and cellular 
mobile telephones [Electronics, Nov. 18, 
1985, p. 26, and Dec. 2, 1985, p. 15]. It 
has also investigated dumping charges 
filed by Micron Technology Inc. of Boi- 
se, Idaho, against Japanese producers of 
64-K dynamic random-access memories. 
DETAILS. Although the bulk of its work 
deals with imports ranging from Brazil- 
ian castor oil to counterfeit Cabbage 
Patch dolls, the ITC also rules on pat- 
ent, copyright, and trademark protection 
cases that often involve computer hard- 
ware and software. “That is the area 
where we get into very detailed engi- 
neering questions,” says Stern. 

There is talk that the commission’s 

duties could be expanded to hear dump- 
ing cases similiar to those filed last 
summer under Section 301 of the Trade 
Act by the Semiconductor Industry As- 
sociation. Though the ITC traditionally 
has focused on domestic industries and 
U.S. trade, “we have been called upon 
increasingly by the President and the 
Congress to do more and more studies 
on what’s going on overseas in terms of 
unfair competition,” says Stern. 

Such decisions could go a long way 
toward determining whether the Rea- 
gan Administration decides to shelter 
the U.S. electronics industry from Japa- 
nese competition. —George Leopold 
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ELECTRONICS IS BACK. 

WITH THE 
INDUSTRY’S 
LEADING 

COVERAGE OF 
SEMICONDUCTOR 
TECHNOLOGY. 



Here are just some of the more than 100 articles 

Electronics published during the first six months of 1989 
covering worldwide events in semiconductor technology. 

January 
Chip to Carry Error-Correct Code 

MOS Meets Radiation Challange 

Late Definition Cuts Custom Costs 

ISSCC: Bigger, Faster Chips in 
Store 

Kelley, as New VP, Oversees 
Americanization of NEC 

SGS Semiconductor Eyes New 
DRAM Markets 

DRAM Makers Gird for 256-K. 

Voice Checks Wafers 

Topology Spots Chip-Market Blips 

CMOS Array Breaks 1 ns 

February 
Semiconductor Veteran Seeks 
Fairchild’s Former Glory 

Lasers Fix Dynamic RAMs 

Civilian Chips Don Uniforms 

Chips Forging Telecom Links 

LSI Logic Counts on Sandfort to 
make its Mark in Europe 

Memories Dominate ISSCC 

NEC Fashions New Fab Process 

RCA’s Shoyer to Coordinate VLSI 
with Sharp 

Britons Seek Tolerant Chips 

Joseph Juntion on an Upswing © 

March 

Sun Rises on New Designs 

Bellcore Researchers Levitate 

Wafers 

British GaAs Chips Go to Market 

Mask ROM Rides Again 

TIs McDonough Chips Away at 
Graphics Market 

NEC Sues Gray-Market Chip 
Distributor 

CMOS Chips Gain EE Memory 

Plessey Custom Chips Will Test 
Themselves 

April 
Ballistic Transistors Fastest Yet 

GaAs Circuits on Verge of 
Medium-Scale Use 

Intel Takes Wraps Off 386 

Italian VLSI Chip Has the 
Right Accent 

Microprocessor Array Speeds 
Simulation 

TI Enters Bit-Slice Market 
with 2-Micron Bipolar Chips 

National Wins a Place in 
Twin-Technology Club 

One-Megabit EPROMs Invade Disk 
Territory | 
AT&T Launches 32-Bit Chip 
Set on Open Market 

Chip Meshes 8- and 16-bit Formats 

May 
US Semiconductor Firms Step 
Up Pace of Deals with Japanese 

Molecular Electronics Research 
Growing Despite Controversy 

Speed Record Claimed for GaAs 
Transistor 

Philip’s Eurom Chip Finally 
Debuts 

Darpa Eyes 100-Mips GaAs Chip 
for Star Wars 

Custom-IC Conference Reflects 
Significant Gains for System 
Designer 

New High-Speed CMOS Chips Vie 
with Fast ITL 

UV-Write-Enable Memory 
Enhances Logic Chips 

June 
Hitachi Set to Ramp Up 64-K 
Bipolar-CMOS Chip 

Crowd of Hopefuls Warms for 32- 
bit Microprocessor Race 

EEPROM Technology Seeds 
Reprogrammable Logic 

Optical Lithography Gear Keeps 
Pace with New Demand 

Tunneling Nitride Gate Suits Fast 
VLSI Chips 

Chip Makers Map Plans for 
Factory-Net Boards 

Motorola in Bold Bid for 
MOSFET Lead 

SLIC Chip Shrinks Phone-Line 
Interfaces 

Digital Signal Chips go 
Semicustom 

SHOULDN'T YOU BE BACK? 
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_NEW PRODUCTS 

SUPERCOMPUTING POWER 
COMES TO THE DESKTOP 

CSP INC. COMBINES ARRAY PROCESSOR WITH MICROVAX Il 
TU ae now, array processors, which de- 

liver very fast vector and array cal- 
culations, have been tied to host com- 
puters that must be shared by several 
users. Now, by mating a fast array pro- 
cessor with a powerful microcomputer, 
CSP Inc. can offer what amounts to a 
personal supercomputer [E/ectronics, 
Dec. 9, 1985, p. 15]. 

The Billerica, Mass., company is intro- 
ducing two versions of its Maxim lne— 
the Maxim/32, with a 32-bit array pro- 
cessor (see diagram), and the Maxim/64, 
which uses a double-precision 64-bit ar- 
ray processor. Integrating its array pro- 
cessors with a MicroVAX II supermini- 
computer from Digital Equipment Corp., 
CSP delivers scientific processing in two 
affordable, easy-to-use, stand-alone 
products. 
DEDICATED PROCESSOR. Array proces- 
sors are special-purpose computers that 
perform calculations with numbers ex- 
pressed as arrays much faster than gen- 
eral-purpose processors can. By dedicat- 
ing an array processor to a single user, 
CSP’s Maxim family provides users of 
scientific computers the personal inter- 
active access to high-speed vector pro- 
cessing. With a _ personal number 

MASS STORAGE 

cruncher, the researcher can have 
hands-on control of the computing. 

“The new Maxim series is designed 
for the researcher who needs timely an- 
swers to reiterative questions,’ says 
Sam Ochlis, CSP’s president. “For exam- 
ple, a scientist studying a vast amount 
of data—and changing one or two vari- 
ables—needs a machine that can process 
data very quickly, but leaves him the 
flexibility of change.” 

Because the Maxim/32 and Maxim/64 
are each teamed with a MicroVAX II 
and use the VAX VMS operating sys- 
tem, users can also take advantage of 
the large base of applications software 
available for VMS systems. Engineers 
and scientists do a lot more on comput- 
ers than simply crunch numbers. 

The Maxim machines, because they 
are general-purpose superminicomputer 
work stations as well as number crunch- 
ers, can prepare documents and reports, 
handle data bases, graphics, and person- 
al-productivity programs, and access 
other computer services through net- 
work connections. 

The MicroVAX performs general-pur- 
pose computing tasks at about 85% to 
90% the speed of a VAX-11/780 super- 

MAIN MEMORY 

minicomputer, which is rated close to 1 
million instructions/s. When the Max- 
im’s array processor comes into play, 
the vector-processing performance 
ranges from 5 to 500 times that of an 
11/780, depending on the problem. Be- 
cause the array processor shares a por- 
tion of the MicroVAX’s main memory, it 
can access the memory as if it were its 
own, boosting processing speed. 
VAX AND VMS. For this level of personal 
computing performance, CSP will 
charge $65,000 for a Maxim/32 and 
$165,000 for a Maxim/64 in the basic 
configurations. Both systems come with 
a MicroVAX II CPU, 5 megabytes of 
main memory, the MicroVMS operating 
system, VMS Fortran, a cross-compiler 
developed by CSP to compile VMS For- 
tran programs for the array processor, 
and program-development software. 
Standard peripherals on both models in- 
clude a 7l-megabyte Winchester disk 
drive, a 91l-megabyte streaming tape 
drive, and a console terminal. 

The Maxim/32 has a 32-bit floating- 
point array processor with 1 megabyte 
of data memory. The Maxim/64 comes 
with a 64-bit array processor and 16 me- 
gabytes of data memory. In addition, 

(UP TO 1 
GIGABYTE) 

UP TOS 
MEGABYTES) 

ARRAY- 
PROCESSOR 

DATA MEMORY 

(UP TO 12 
MEGABYTES) 

| TERMINALS 

(UP TO 8) BYTES) 

NUMBER CRUNCHER. CSP ties together its array processor and a DEC MicroVAx II to configure a personal stand-alone supercomputer. 
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the Maxim/64 comes in a 16-slot chassis 
with four expansion slots. Main memory 
and disk storage in both systems can be 
expanded. 

On the Maxim/32, up to a total of 
eight array processors and terminals 
can be attached for multiple users. The 
multiuser configuration shares the CPU 
among the users but dedicates one ar- 
ray processor to each. 
CSP will be aiming for a more general 

group of customers for the Maxim work 
stations than the high-end users who 
typically purchase CSP’s array proces- 
sors. CSP has an installed base of more 

AMD ROUNDS 

Ww the introduction this week of 
two new peripheral chips—a bus 

controller and a clock generator/driv- 
er—Advanced Micro Devices Inc. will 
complete its 16-bit 80286 microprocessor 
chip set. 
AMD’s 82C288 bus controller brings 

CMOS to the microprocessor chip set, 
offering 15 times lower active power 
dissipation than a similar n-MOS chip. 
The company is also bringing out an 
82284 clock generator/driver, which gen- 
erates the clock, ready, and reset sig- 
nals for an 80286 and its peripherals. 

Together, the peripherals support 
80286-based system designs with perfor- 
mance levels of 8 MHz. The company is 
planning speed upgrades of the two new 
peripherals by next spring, offering sup- 
port for 10-MHz speeds. 
The 82C288 bus controller provides 

address-latch control, data-transceiver 
control, and standard-level-command 
outputs for an 80286-based system. The 
20-pin chip has separate command out- 
puts for memory and I/O components. 

It operates from a single +5-V power 
supply. In the active mode, the 82C288 
has a power dissipation of 40 mW, and 
standby power dissipation is 50 pW. 
Similar n-MOS parts have power dissipa- 
tion of about 600 mW. 
LOGIC FOR MULTIBUS. The 18-pin clock 
generator/driver contains an on-board 
erystal-controlled oscillator, MOS clock 
generator, peripheral clock generator, 
ready synchronization logic for Intel 
Corp.’s Multibus, and system-reset gen- 
eration logic. The oscillator circuit for 
the chip is a linear Pierce oscillator, 
which uses an external fundamental- 
mode parallel-resonant crystal. The os- 
cillator’s output is internally buffered. 

Both peripheral chips are available in 
volume quantities in either 6- or 8-MHz 
versions. In 100-piece quantities, an &- 
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80286 CHIP SET 

than 2,000 of its 82- and 64-bit array 
processors. For customers who already 
have MicroVAX machines or who prefer 
to buy them elsewhere, CSP will inte- 
grate them into Maxim systems. 
CSP has entered into a joint-market- 

ing agreement with DEC for the Maxim 
series under which DEC will offer the 
Maxim family to its customers. The 
Maxim series can be ordered now for 
delivery in 90 days. -Tom Manuel 

CSP Inc., 40 Linnell Circle, Billerica, Mass. 

01821. Phone (617) 272-6020 [Circle read- 

er service number 338] 

OUT ITS 

MHz 82C288 bus controller costs $26.80 
each, housed in a 20-pin ceramic DIP. 
An 8MHz 82284, in an 18-pin ceramic 
DIP, costs $22.40 each. 

About the time it plans to offer the 
faster versions of the 82C288 and the 
82284, AMD will begin shipping a new 
high-performance 12.5-MHz 80286. The 
speed upgrade will result from AMD’s 
shrinking its n-MOS-process geometries 
from 2.0 to 1.8 wm, says Ed Huber, 
product marketing manager in the 
Fixed Instruction Processor Group in 
Austin, Texas. 
AMD is also trimming the price on its 

slowest 80286. In 100-piece quantities, 
the 6-MHz 80286 will now cost $54 in 68- 
pad ceramic leadless chip-carriers. In a 
pin grid array, it will cost $100. AMD’s 
8-MHz 80286 central processor packaged 
in a 68-pad leadless chip-carrier sells for 
$120 each in 100-piece lots. AMD cur- 
rently offers 6-, 8-, and 10-MHz versions 
of its 80286. ~J, Robert Lineback 

Advanced Micro Devices Inc., 901 Thomp- 

son Place, P.O. Box 3453, Sunnyvale, 

Calif. 94088. Phone (408) 732-2400; in 

Texas, (512) 441-6900 [Circle 339] 

DEVELOPMENT SYSTEM 
SUPPORTS AMD CHIP 
Help is on the way—in the form of a 
development system—for users of Ad- 
vanced Micro Devices Inc.’s Am29PL141 

fuse-programmable microcontroller 
(Electronics, Oct. 14, 1985, p. 63]. The 
MM141 development system, which con- 
nects to an IBM Corp. Personal Comput- 
er, has all the hardware and software 
needed to support the chip, including an 
editor and assembler, writable control 
store, and real-time emulator and trace. 
It appears to the PC as a memory- 
mapped peripheral. 

The emulator can be single-stepped or 
operated continuously, with or without a 
breakpoint. The user can also specify a 
starting address for the emulation. 

The trace, which is 2-K words by 32 
bits, captures the addresses issued to 
the writable control store, the contents 
of the internal registers, and external 
data that the user supplies. Two trace- 
point registers and a delay counter con- 
trol the operation of the trace. 

The MM141 sells for $4,995 and is 
available 60 days after receipt of order. 
HLA Instruments, Suite 218, 5667 Snell 

Ave., San Jose, Calif. 95123. 

Phone (408) 726-2050 

SCOPE REACHES 
40 MEGASAMPLES/S 
The DS-6121 100-MHz digital storage os- 
cilloscope performs 40 megasamples/s. 
After capture, the scope does multiple- 
waveform processing including high- 
speed equivalent sampling, waveform 

[Circle 381] 

averaging, and go/no-go judgment. 
All functions can be controlled re- 

motely over an optional IEEE-488 inter- 
face bus. Other options are an RS-232-C 
interface, to output waveforms to an X- 
Y recorder plotter, and a seven-memory 
setup function. 

The DS-6121 retails for $5,550. Deliv- 
ery takes eight weeks. 
lwatsu Instruments, 430 Commerce Rd., 

Carlstadt, N. J. 07072. 

Phone (201) 935-5220 

OSCILLOGRAPH CAN 
PRINT 8 CHANNELS 
The MT-8500 oscillographic recorder ac- 
cepts up to eight channels of analog 
data from the user’s system or a plug-in 
signal-conditioner module, at frequen- 
cies up to 500 Hz and amplitudes up to 

[Circle 366] 
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: = 
200 mm. The recorder’s response is to- 
tally flat, the manufacturer says. | 

With its flexible channel-expansion 
feature, the recorder can expand as 
many as six waveform channels simulta- 
neously to 80 mm for detailed visual 
analysis. Alternatively, a single signal 
that measures 20 mm peak to peak can 
be blown up automatically to one 200- 
mm channel—the width of the chart pa- 
per—without any distortion. 
When set to print eight 20-mm wave- 

form channels, the MT-8500 will also 
print out eight alphanumeric channels, 
an event channel, and the system chan- 
nel—18 channels all together. It will 
also plot any two channels of data in an 
X-Y format as well as the conventional 
X-T format. If the MT-8500 is linked to a 
digitized signal source, it can record up 
to 80 8-bit digitized channels. 

The MT-8500 weighs 88 lb and is avail- 
able in benchtop or rack-mount configu- 
rations. The price of a basic system is 
$8,200 and delivery is in 60 days. 
Astro-Med Inc., Astro-Med Industrial Park, 

| West Warwick, R. I. 02893. 

Phone (800) 343-4039 

SYSTEM DOES 
DC PARAMETRIC TESTS 
The Semtest 150 performs a range of de 
parametric tests on semiconductor de- 
vices and processes, primarily character- 
ization in project development followed 
by process monitoring and control in pi- 
lot production. 

Software supplied with the basic sys- 
tem includes an automatic program gen- 
erator, diagnostic and calibration pro- 
grams, current/voltage-curve tracing, 
and libraries for instrument control and 
parameter subroutines. These include 
beta, threshold voltage, breakdown volt- 
age, and resistance. Optional software 
includes Mosfit for parameter extrac- 
tion. The applications processor is a Dig- 
ital Equipment Corp. Micro PDP- 
11/23+ and a Tektronix Inc. color- 
graphics terminal serves as the system 
console. Basic instrumentation starts 
with 48 pins and six pathways, and two 
V/I sources. Pricing begins at $65,500, 
with delivery in 60 days. 
Keithley Instruments Inc., 28775 Aurora 

Rd., Cleveland, Ohio 44139. 

Phone (216) 248-0400 

[Circle 367] 

[Circle 368] 
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PLUG-IN GIVES PC/XT 
A SCOPE’S ABILITIES 
A plug-in board plus software for an 
IBM Corp. Personal Computer, PC/XT, 
or PC AT lets the machine acquire up to 
16 channels of analog data with 12-bit 
resolution at a maximum sampling rate 
of 1 megasample/s. The Computerscope- 
Ind’s memory depth ranges from 256 
points to 16 megapoints. 

The board then digitizes waveforms 
and performs as a digital storage oscil- 
loscope or spectrum analyzer. The sub- 
system also delivers real-time signal av- 
eraging and distortion analysis, and dis- 
plays data in time-interval and peak-am- 
plitude histograms. 

The package including the digital-stor- 
age-scope feature starts at $2,495, and 
other options are available from $795 to 
$1,495. Delivery takes four weeks. 
RC Electronics Inc., 5386-D Hollister Ave., 

Santa Barbara, Calif. 93111. 

Phone (805) 964-6708 

MOTOR DELIVERS 
31.7 LB-IN. OF TORQUE 
For light-weight, high-torque applica- 
tions, the BL-24 series of brushless mo- 
tors delivers from 6 to 31.7 lb-in. in a 
package whose outside diameter is 3 in. 
Applications include axis or spindle driv- 
ers, nut runners, robotics, antenna 
drives, and actuators in servo systems. 
Some options for the BL-24 series in- 

clude rear-shaft extensions for attach- 
ment of feedback devices including Hall 
sensors, an optical encoder or a resolv- 
er, and customized mountings. A sealed, 
watertight housing is also available for 
high-humidity environments. Price 
range depending on torque is $300 to 
$900, with delivery in 8 to 10 weeks. 
Pacific Scientific, Motor and Control Divi- 

sion, 4301 Kishwaukee St., P.O. Box 106, 

Rockford, Ill. 61105. 

Phone (815) 966-3600 

DRIVER-CONTROLLER 
FITS IN SMALL SPACE 

Compactness is the chief attribute of 
the RD-122 stepping motor driver and 
controller. Its dimensions are just 2.2 by 

Circle 369] 

[Circle 353] 

4.1 by 1.1 in., yet the RD-122 contains 
both translator and controller. 

To create an operational subsystem, 
the user needs a programmable control- 
ler or microprocessor and a power sup- 
ply—any de voltage from 18 to 40 V. 

Power efficiency is 70%, so the RD- 
122 generates a minimal amount of 
heat. Noise is not a problem either; the 
casing, a titanium-magnesium-aluminum 
alloy, shields from electromagnetic in- 
terference. Thus the RD-122 can be posi- 
tioned next to a motor rather than at a 
distance, eliminating the need to use 
shielded wiring. 

This 2.6-A component delivers 2,400 
rpm with adjustable acceleration and de- 
celeration at high or low speeds. Priced 
at $250, the RD-122 is available now 
from stock. 
Semix Inc., 4160 Technology Dr., Fremont, 

Calif. 94538. 

Phone (415) 659-8800 [Circle 350] 

CONTROL ICs NEED NO 
VELOCITY FEEDBACK 
The MCC-8000 motion-control chip set is 
a general-purpose controller for de mo- 
tors, their position, velocity, or torque. 
There is no limit to the size of the motor 
the MCC-3000 can control, according to 
the manufacturer, and no additional ve- 

locity feedback is required because the 
feedback comes from an incremental 
encoder. 

In addition, no analog feedback is re- 
quired. System stability is achieved by 
digital filtermg—which eliminates the 
need for a tachometer—and the user 
can vary the coefficients of the digital 
filter. 

The chip set consists of an interface 
to RS-232-C and other bus types and to 
the controller. Ideal for robotics and 
automation, the manufacturer says, the 
MCC-3000 offers a zero steady-state ve- 
locity error and a speed range of 
30,000 : 1. 

In quantities of 10,000, the unit price 
of the set is $49, and delivery takes six 
weeks. 
Galil Motion Control, 1928A Old Middlefield 

Way, Mountain View, Calif. 94043. 

Phone (415) 964-6494 [Circle 351] 
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SOFTWARE 

PC AT GETS REAL-TIME 
OPERATING SYSTEM CUSTOM MICROELECTRONICS 
The RTX286, a real-time multitasking 
operating system for the IBM Corp. Per- 
sonal Computer AT, can process a large 
number and variety of randomly occur- 
ring events. RTX286 is a complete im- 

FORE, WE ARE THE 
;C HYBRIDS, AND IT 

plementation of Intel’s iRMX286 operat- 
ing system. It operates in the protected 
mode with 16-megabyte addressability. 
The nucleus of the operating system en- 
ables it to respond to real-time events. 

Protection features for the operating 
system include a variety of access 
rights that can be assigned to blocks of 
memory and several hardware traps 
that indicate error conditions. Applica- 
tions for the RTX286 include energy 
control, robotics, refinery controls, and 
factory automation. 

The RTX286 sells for $2,795. Delivery 

is in January. 
RTCS Corp., 1390 Flynn Rd. Unit E, Cama- 

rillo, Calif. 93010. 

Phone (805) 987-9781 [Circle 354] 

ASSEMBLER PRODUCES 
68HC11 CODE 
A relocatable assembler for the Motor- 
ola 68HC11 microcontroller fully sup- 
ports the 68HC11’s instruction set mne- 
monically and syntactically. 

The assembler, which runs on Digital 
Equipment Corp.’s VAX, MicroVAX, and 
PDP-11 computers, provides upward 
compatibility with most Motorola for- 
matted macros. It provides full reloca- Circle 75 on reader service card 
tion facilities, conditional-code and mac- 
ro functions, and a variety of assembly 
language features. 

The 68HC11 assembler sells for 
$3,900. Delivery takes 10 days. 
Boston Systems Office Inc., 128 Technol- 

ogy Ctr., Waltham, Mass. 02254. 

Phone (617) 894-7800 [Circle 356] 

IBM PC GETS Al 
BUSINESS SOFTWARE 
Guru is claimed to be the first artificial- 
intelligence software package for build- 
ing business applications on the IBM 
Corp. Personal Computer. The micro- 
computer-based software works with 

# 

For your custom thick film hybrid requirements, contact \... 
/ Aydin Vector Division. Write or call fo) ar- Were) o\tiRo) Molt aker-Jey-Ley] it t(-5 brochute. 

In the United States—Aydin Vector Division, P.O. Box 328 Newtown, PA 18940-0328 

Tel. 215-968-4271, TWX 510-667-2320 

In Europe—Aydin International U.K., 64 Wilbury Way, Hitchin Herts, SG40TP, England 

Tel. 001-44-462-34555, -TLX 851826626 

SOLUTIONS TO DESIGN pica 

CIRCUITS AND SOFTWARE 
FOR 

ELECTRONICS ENGINEERS 

Order # R370 

This invaluable resource is available for only $19.95. Focuses strictly on 

design problems and delivers professional, innovative solutions for your 

most demanding projects. STAY ON TOP OF THE LATEST CIRCUITRY 
DEVELOPMENTS. Order your copy today! Send $19.95 to: 

Electronics Magazine Books, P.O. Box 541, Hightstown, NJ 08520 
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uncertainties, uses backward and for- 
ward chaining, asks for additional infor- 
mation when needed, provides recom- 
mendations, and explains its reasoning. 

Guru’s business computing tools in- 
clude relational data management, sta- 
tistical analysis, comprehensive mathe- 
matical capabilities, report generation, 
business graphics, text processing, re- 
mote communications, and a program- 
ming language. 

Four  interfaces—natural-language, 
menu-guided, English-like command-lan- 
guage, and customized-design—allow 
users to choose the interface most suit- 
able to their level of ability. Applications 
for Guru include finance and account- 
ing, management, sales and marketing, 
administrative, labor, and scientific. 

Guru is priced at $2,995 for a single- 
user system. Delivery is from stock. 
Micro Data Base Systems Inc., P.O. Box 

248, Lafayette, Ind. 47902. 

Phone (317) 463-2581 

Al SOFTWARE 
GENERATES COBOL 
The Cobol Structuring Facility is a pro- 
gram from IBM Corp. that uses artifi- 
cial-intelligence techniques to analyze 
complex programs, structure them into 
a top-down hierarchy of components, 
and identify subroutines and procedures 
for possible reuse in new program 
development. 

The software has two modes of opera- 
tion—analysis and generation. The first 
mode analyzes the program and _ pro- 
duces a report that identifies unreach- 
able code and endless loops. In genera- 
tion mode, Cobol/SF organizes the pro- 
gram in a hierarchy of individually 
structured procedures. 

Cobol/SF runs on IBM System/370 
mainframe computers. The software 
sells for $125,000. Delivery will begin in 
January 1986. 
IBM Corp., Information Systems Group, 

900 King St., Rye Brook, N. Y. 10573. 

Phone (914) 934-4488 [Circle 357] 

TESTER CHECKS 
BOARDS WITH ECL 
Mixed-logic pin drivers and monitors on 
all pins are hallmarks of the System 

[Circle 355] 

er puts out a negative voltage, the sys- 
tem can test boards packed with ECL 
circuitry whose operation requires nega- 
tive logic. The tester has 4,096 nonmulti- 
plexed test pomts and can be used for 
testing boards combining ECL and TTL. 

The 888X’s test-vector rate is 1 MHz, 
and at clock rates up to 16 MHz, a sin- 
gle test pattern can be applied in 0.5 ys. 
Windowing allows up to eight distinct 

76 

S88X in-circuit tester. Because one driv-- 

clock phases within this time; thus the 
888X can send a pulse or set up a moni- 
tor window as narrow as 62.5 ns to the 
device being tested, positioning the | Me =... 7 si 
pulse or window to 62.5-ns resolution 
within 0.5 ps. 

Priced. from $350,000 for a 4,096-pin 
system, the System 888X is due to be 
shipped in the second quarter of 1986. 
Marconi Instruments, Automatic Test 

Equipment Division, 292 Gibraltar Dr., P. O. 

Box 60279, Sunnyvale, Calif. 94088. 

Phone (408) 745-7561 [Circle 363] 

BOARD TESTER HAS 
40-MHz PATTERN RATE 
The L290 test system, a board tester 
whose speed and accuracy approach 
those of device testers, boasts a basic 
pattern rate of 40 MHz and channel 
skew of just +1.5 ns. To boost its speed 
even further, the system’s 1,152 40-MHz 
bidirectional test channels can be inter- 
leaved for 80-MHz pattern rates on spec- 
ified channels. 
By eliminating dead-time, or portions 

of the cycle during which signal edges 
may not occur, the L290 ensures both 
flexible signal timing and a fine timing 

resolution of 250 ps. Its large channel- 
memory capacity—82-K by 4 bits of pat- 

uous, batch, and sequential processe 
can be automated for a fraction of the 
cost of large distributed systems. 

The system is built from two hard- 
ware elements—a graphics work station 
based on IBM Corp.’s 7531/2 Industrial 
Computer (the industrial version of the 
Personal Computer AT) and a dedicated 
intelligent controller on the plant floor. 
Software is Cape (computer-aided pro- 
cess engineering). 

Cape drafts process diagrams onto 
the work station’s screen using stan- 
dard Instrument Society of America pro- 
cess icons. Icon/1000 handles from 12 to 
hundreds of loops over a maximum of 
254 controllers and work stations. The 
price of a basic configuration starts at 
$67,500, and first production deliveries 
will start in May 1986. 
Data Acquisition Systems Inc., 349 Con- 

gress St., Boston, Mass. 02210. 

Phone (617) 423-7691 [Circle 359] 

SYSTEM ANALYZES 
FACTORY-FLOOR DATA 
A productivity tool, Firms (factory inte- 
gration and resource management sys- 
tem), works with Teradyne’s J967 and 
J983 very large-scale IC test systems, 
collecting data generated on an electron- 
ics factory floor and distributing it to 
other parts of the factory over Ether- 
net. With a Firms network system, us- 
ers can remotely log on to a test system 
from a Digital Equipment Corp. VAX 
terminal, or to the VAX host minicom- 
puter from the test system. 

RS/1 data-analysis software is at the 
heart of Firms. RS/1 integrates the raw 
data then enables the device manufac- 
turer to analyze it and fine-tune ongoing 
operations based on the results. For ex- 
ample, the manufacturer can detect lot- 
to-lot variations or keep a history of 
yield and performance by vendor. 

The V900 model of Firms, running on 
a MicroVAX II, sells for under $100,000, 
including the software for communica- 
tions between the test system and the 
host computer. Deliveries will begin in 
the first quarter of 1986. 
Teradyne Inc., 321 Harrison Ave., Boston, 

Mass. 02118. 

Phone (617) 482-2700 

tern RAM—enables the system to exe- 
cute the long test patterns needed for 
boards packed with very large-scale ICs. 

The L290 test system consists of the 
computer group supporting a VT241 col- 
or CRT terminal, a digital subsystem in- 
cluding channel cards and either a pro- 
grammable algorithmic pattern proces- 
sor or a MemTest option, and an analog 
subsystem with a wide range of analog 
instruments and a dedicated analog-in- 
strumentation processor. Prices range 
from $800,000 to $3 million. First deliv- 
eries are scheduled for mid-1986. 
Teradyne Inc., 321 Harrison Ave., Boston, 

Mass. 02118. 

Phone (617) 482-2700 [Circle 364] 

CONTROL SYSTEM 
AUTOMATES PLANT 
The Icon/1000 distributed control sys- 
tem enables engineers to configure com- 
plete process-control strategies on 
screen without conventional language 
programming. The result is that contin- [Circle 361] 
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SYSTEM CONTROLS 
24 PROCESS LOOPS 
The Yewpack Mark II process-control 
system serves small to medium-size op- 
erations that need to monitor and con- 
trol from 8 to 24 loops. It consists of an 
operator console and up to eight field- 
control units. 

The manufacturer calls it an easy-to- 
engineer, compact, low-cost version of 
its Centum process-control system. Vari- 
ous control I/O. cards perform continu- 
ous-process control, and software writ- 
ten in Basic performs batch and se- 
quence control. No host computer is re- 
quired to supervise the system—instead, 
software performs host functions. 

Five operator stations and eight field- 
control units can be linked over a single 
coaxial cable, and up to two printers can 
be linked to each operator station. Both 
an operator keyboard with dedicated 

aAANON NEE 

board for programming are incorporat- 
ed into the operator station. 
The basic system—console, control 

unit with cards and cables, and soft- 
ware—sells for $31,000. Delivery takes 
14 weeks. 
Yokagawa Corp. of America, 2 Dart Rd., 

Shenandoah, Ga. 30265. 

Phone (404) 253-7000 

PIEZOELECTRIC FAN 
USES JUST 50 mW 
A 12-V de piezoelectric fan moves 0.8 
ft?/min of air while it consumes only 50 
mW. A 24-V version moves 1.5 ft?/min 
using less than 200 mW. The fans pro- 
duce negligible radio-frequency and elec- 
tromagnetic interference, and there is 
no power surge on startup, according to 
the manufacturer. 

Fans in the series LP-1200 are wave- 
solderable; their small outside dimen- 
sions and low weight—0.6 oz—recom- 
mend them for tightly packed circuit 
boards. Applications include tempera- 
ture-control systems and battery-operat- 
ed instruments. 
An evaluation design kit for thermal- 

[Circle 360] 
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NEW EDITION > 
Complete and Unabridged 
American and International 

DATA 
COMMUNICATIONS 
STANDARDS 

All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 

1,923 pages 

illustrated 

Edited by Harold C. Folts 

Presents all 123 interface protocol standards set by: 

® International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
for Standardization (ISO) © European Computer Man- 
ufacturers Association (ECMA) ® American National 
Standards Institute (ANSI) @ Electronic Industries 
Association (EIA) @ U.S. Government (NBS and NCS) 

Special feature for instant access: 

Cross-reference tables of the standards of each group 
corresponding to those published by the others. 

An essential reference for all who are exploring, 
planning, developing, manufacturing, or using data 
communications equipment or networks. 

Return Coupon to: ad J : 
Data Communications Standards I AO 
Electronics Magazine Books 7 afl 
McGraw-Hill Intl. Publications Co. 
European Circulation Center 
Maidenhead, Berks. SL6 2QL,UK 
(Tel. (0628) 23431; Telex 848640) 

Send me —_____ copy (copies) of RI00-DATA COMMUNICA. 
TIONS STANDARDS EDITION II at $295. U.S. orders please add 
local sales tax. McGraw-Hill pays regular shipping and handling 
charges on prepaid orders. Ten-day money-back guarantee applies. 

[]Checkenclosed (CJBillme (Bill company 
] Company Purchase Order enclosed. 
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CIRCUITS AND SOFTWARE 
FO 

ELECTRONICS ENGINEERS 

Easy, reliable solutions to your 
design problems! 

Covers a vast range of design 
problems, organized into 25 
vital categories by function. 

Contains hundreds of circuits 
and computer programs. 

Design appropriate circuitry to 
meet the most challenging 
specifications. 

Cut design time by adapting 
proven circuits and software to 
a wide range of applications. 

Save money and increase 
productivity by avoiding costly 
design errors. 

PERIPHERALS 

layout problems is available. The fans 
sell for $250 each, and delivery takes 
four weeks. 
Piezo Electric Products Inc., 240 N. Wash- 

ington Blvd., Sarasota, Fla. 33577. 

Phone (813) 366-1458 [Circle 362] 

312-IN. WINCHESTERS 
STORE 30 MEGABYTES 
The PT 325 and PT 888 belong to a 
family of 3%-in. Winchester disk drives 
with 20- and 80-megabyte capacities, 40- 
ms access times, and industry-standard 
ST506 interfaces. 

The PT 325, the 20-megabyte model, 
and the PT 388, the 30-megabyte model, 
both feature a head-lock mechanism 
that offers complete protection in porta- 
ble and other rugged applications. Auto- 
matic head retraction during power 
down moves the heads into a landing 
zone to assure data integrity and reli- 
ability. A closed-loop servo positioning 
system provides rapid access. 

The PT 325 sells for $3860 and the 338 
for $450 in large quantities. Sample | 
models will be available in the first 
quarter of 1986; production quantities | 
during the third quarter of 1986. 
Peripheral Technology Inc., 9176 Indepen- 

dence Ave., Chatsworth, Calif. 91311. 

Phone (818) 709-8877 [Circle 372] 

These creative, new ideas and approaches keep you on top of what’s 
happening in the latest circuitry developments. 

Order your copy of R370-Circuits and Software for Electronics 
Engineers today! Send $19.95 to : 

Electronics Magazine Books McGraw-Hill Int’l. Pub. Co. 

P.O. Box 541 r Attn: ECC 

Hightstown, NJ 08520 McGraw-Hill House 
609/426-5070 Maidenhead, Berkshire SL6 2QL 

England 

Ten-day money back guarantee. Allow 4 to 6 weeks for delivery. 

OPTICAL DISK DRIVE 
HOLDS 3.2 GIGABYTES 
Sony’s writable optical-disk system pro- 
vides high-density storage of scientific 
and business data, government intelli- 
gence information, and digitized images 
of archival documents. 

E.. notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 

And they’re successful...the first in line to lead an 
important project...the first in line fora promotion. 
It’s certain ’ not magic. Usually it’s a combination of 
hard work, brains, guts and desire. 

It probably means they read Electronics ... 
regularly. 

Electronics has helped propel many a manager 
and engineer to the front line...to the ‘leading edge”’ of 
the industry. And just as we've been providing many 
of your colleagues with the right information, the 
important intormation-—when they need it most-so 
too can we provide it for you. 
Every week an Electronics subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 

When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every day decision to further your career and reap 
profits for your company. For a taste, just browse 
through the issue you're holding. 

But, you really don’t have to believe us. Just ask the 
person who’s always a step ahead. 

To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, Electronics, 
P.O. Box 511, Hightstown, N.J. 08520. 

Electronics ey 
The Voice of the industry Hh i 

The system comes in two configura- 
tions: a single writable disk drive with 
controller and an autochanger that can 
hold up to 50 disks. 

The disk is made of two metallic ele- 
ments sealed in a polycarbonate plastic. 
When a laser beam writes information 
on the disk, it turns the elements into an 
alloy that has different reflective 
properties. 

The disk measures 12 in. in diameter 
and is housed in a protective cartridge. 
It holds up to 3.2 gigabytes in a con- 
stant linear-velocity format or 2.1 giga- 
bytes in a constant angular-velocity for- 
mat. Prices for a single-disk system and 
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controller range from $6,000 to $9,000. 
The disk is available immediately from 
stock; the autochanger will be available 
during the second quarter of 1986 for 
about $90,000. 
Sony Information Products Division, Sony 

Drive, Park Ridge, N. J. 07656. 

Phone (201) 930-6432 [Circle 374] 

TAPE DRIVES FIT IN 
3%2- and 5%-IN. SLOTS 

A series of mini data cartridge drives 
developed by 3M come in 3'4- and 5%4- 
in. form factors. The drives will give 
microcomputer users 40 megabytes of 
fully corrected capacity using 38M’s 
DC2000 %4-in. mini data cartridge. 

The drives, which are suitable for disk 
backup, file storage, and data-base and 
software distribution, feature a patent- 
ed error-detection and _ -correction 
scheme. They use the industry-standard 
Small Computer Systems Interface, with 

which systems integrators can easily in- 
corporate the drive into their systems. 
Both drives use the Qic-100 data format 
to provide reliable data interchange be- 
tween systems. 

The mini data cartridge drives sell for 
just under $300 in large quantities. De- 
livery is from stock. 
3M Co., P.O. Box 33600, St. Paul, Minn. 

55133. Phone (612) 736-2355 [Circle 373] 

FAST ERASABLE PROM 
HAS NO WAIT STATES 
A 64-K ultraviolet-erasable PROM with 
an access time of 70 ns does away with 
wait cycles, recommending it for storing 
programs for high-speed computing ap- 
plications. Organized as 8-K by 8 bits, 
the WS57C64F interfaces with bus orga- 
nizations of 8, 16, and 32 bits. Either the 
output-enable or the chip-enable control 
signal can be used to place the part’s 
three-state outputs in the high-imped- 
ance state—an important feature in any 
shared-bus environment. 

The WS57C64F is inactive 50% of the 
time and offers a power-down mode for 
those periods. During inactive times, the 
power consumption of the CMOS 
EPROM falls from 300 to 1 mW. Use of 
epitaxial wafers ensures immunity to 
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HIGH REL 
Ge 

Teledyne Crystalonics offers a line of high reliability 
power transistors and darlingtons designed to meet 
aerospace screening and burn-in requirements 
assuring performance and delivery. 

The transistors are processed in our new wafer fab 
clean rooms using the latest processing techniques 
and equipment with state-of-the-art process controls 
and monitoring. 

Geometries currently in production cover NPN/PNP 
complementary transistors and darlingtons with 
ratings from 2to 50Amps and 40to 500 Volts. Some 
standard types are 2N3719, 2N3720, 2N3766, 2N376/, 
2N3867, 2N3868, 2N5329, 2N5330, 2N5678, 2N6032, 
2N6033, 2N6274 to 2N6287, 2N6303, 2N6350to 2N6353, 
2N6377 to 2N6379, CMJ10004 and CMJ10005. 

“§@ TELEDYNE CRYSTALONICS 
147 Sherman Street, Cambridge, MA 02140 
Tel (617) 491.1670, TWX 710-320-1196 

Circle 81 on reader service card 

For further information 
and address of your local sales 
representative please contact: 

Standard Telephon and Radio AG 
Components Division | 
8027 Zurich/Switzerland 
Tel. 01 20142 55, Telex 815 385 

Circle 88 on reader service card 



You're designing for volume production — and you 
want high pot performance without running up 

costs. Answer: our new servo base CP 22, and bushing 
mount ECP 22. Both feature premium-quality MystR 

conductive plastic elements in cost-saving packages. 
Independent linearities to 0.25%. Infinite 

7 resolution. Three standard resistances. Polyimide 
bearings never need lubrication. Send for 

information, or call (617) 358-2777. 

nufacturing, Inc. 

or, W. yland, MA 01778 @ (617) 358-2777 - Telex 948441 

Circle 82 on reader service card 

AVAILABLE! 
1985-86 

Electronics 
Buyers’ Guide 

Order your copy today for the industry’s most often-used 

directory: 
@ |t’s three directories in one easy-to-use volume. 

@ Includes more than 4,000 product listings. (approx. 700 pages) 

® Contains over 5,000 company listings (approx. 400 pages) including: 

® Company name, address and phone number. 

@ Name and title of contact for sales information. 

@ Number of engineers at plant and number of employees. 

@ Annual dollar sales volume. 

@ Local sales offices and manufacturers representatives. 

® Local distributors. 

@ Instant referral to company’s advertisements. 

® Offers FREE current catalog retrieval service (approx. 1300 catalogs) 

Price: $40 USA & 
Send order with payment to: AA 

Canada Regina Hera ec d 
$50 el h ‘dn 
dd Aha aan Electronics Buyers’ Guide Bf a 

(a or airmail) 1221 Avenue of the Americas, N.Y., N.Y. 10020 
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latchup, with protection greater than 
100 mA and electrostatic-discharge pro- 
tection in excess of 2 kV. 
Programming time is less than 16 s 

for the EPROM, which comes in a stan- 
dard 28-pin Cerdip. In volume orders, 
the WS57C64F sells for $28; samples 
will be available this month. 
Waferscale Integration Inc., 47280 Kato 

Rd., Fremont, Calif. 94538. 

Phone (415) 656-5400 [Circle 377] 

2-Mb RAM MODULES 
SAVE BOARD SPACE 
To form this single in-line memory mod- 
ule, the maker packaged 256-K dynamic- 
RAM chips—more than 2 Mb worth—in 
plastic leaded chip carriers and mounted 
them on the surface of a standard ep- 
oxy-glass substrate, forming small pc 
boards. The advantages of this construc- 
tion include ease of field repair and sav- 
ing of board space, the company says. 
Two basic types of SIMM are avail- 

able. One is organized into 256-K 9-bit 
words; the other module has an 8-bit- 
wide organization. Both are offered in 
120- and 150-ns row-address speed ver- 
sions and in two package types—one 
with an edge connector and one with 
pins for through-hole mounting. 

Typical power dissipation ranges from 
138 mW in standby mode to 2.75 W in 
operation. The 150-ns model costs $35 

each in lots of 10,000 pieces. Delivery is 
from stock. 

Oki Semiconductor Inc., 650 N. Mary Ave., 

Sunnyvale, Calif. 94086. Phone (800) 336- 

3555; in California, (408) 720-1900 

[Circle 379] 
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NEW LITERATURE : 

MIL-STD ICs. The 480-page Military 
Products Databook contains device 
specifications for monolithic and hybrid 
ICs that comply with MIL-STD 883, Re- 
vision C. Published as a resource for 
military-system-component engineers, 
the free data book contains information 
on such products as analog-to-digital 
and digital-to-analog converters, opera- 
tional amplifiers, and analog and digital 
signal-processing components. The prod- 
ucts are cross-referenced to MIL-M 
38510. Contents are organized under 
general and detailed specifications, a se- 
lection guide, package specifications, 
and a model-number index. Address re- 
quests to Analog Devices Inc.’s Litera- 
ture Center, 70 Shawmut Rd., Canton, 
Mass. 02021. [Circle reader service num- 
ber 421] 

motors. A free brochure highlights 
the ServoDisc, a de servo motor that 
employs a flat-disk ironless armature 
consisting of several layers of flat con- 
ductors. The absence of iron eliminates 
cogging at low speeds and eddy-cur- 
rent losses, the manufacturer says. 
Short descriptions and color illustra- 
tions also appear for Ferrite-Series mo- 
tors and motor parts, gear motors, en- 
coders, servo amplifiers, and custom 
motors. Call PMI Motion Technologies 
(formerly PMI Motors), a division of 
Kollmorgen Corp., at (516) 938-8000 to 
request a copy of the brochure, or 

write to the company at 5 Aerial Way, 
Syosset, N. Y. 11791. [Circle 422] 

EMI SOFTWARE. Application Note 3380-1, 
“Automatic MILSTD EMI Testing Us- 
ing the HP 85864A/B EMI Measure- 
ment Software,” has 26 illustrations de- 
picting menu tables, test setups, sample 
programs, and CRT responses. The test 
examples are derived from MIL-STD- 
461B, but the procedures also apply to 
other MIL-STD and electromagnetic-in- 
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terference measurements. The software 
automates the HP 8567A, 8566B, and 
8568B spectrum analyzers. For a free 
copy of the 22-page note, write to the 
Inquiries Manager, Hewlett-Packard 
Co., 1820 Embarcadero Rd., Palo Alto, 
Calif. 94303. [Circle 423] 

SECURE TELECOMMUNICATIONS. “Pro- 
tection of Government Contractor Tele- 
communication” is an unclassified com- 
posite of Defense Department directives 
in the important area of Comsec commu- 
nications security. Approved contractors 
can now purchase Comsec equipment di- 
rectly for secure classified and sensitive 
telecommunications. Bendix Aerospace, 
whose Secure Telecommunications Divi- 
sion compiled this booklet, is an autho- 
rized vendor under the program. The 
book is free to anyone making a written 
request to Bendix Communications Divi- 
sion, 1800 E. Joppa Rd., Baltimore, Md. 
21204. [Circle 424] 

KNOWLEDGE-BASE SYSTEMS. A new 
journal, Data & Knowledge Engineer- 
ing, contains original-research results, 
information on technical advances, and 
news items in the fields that are indi- 
cated in its title. These areas include 
new architectures for data-base, 
knowledge-base, and expert systems; 
design and implementation techniques; 
languages and user interfaces; and dis- 
tributed architectures. A sample copy 
of the journal is available free of 
charge from the publisher, North-Hol- 
land, c/o Elsevier Science Publishing 
Co., P. O. Box 1663, Grand Central Sta- 
tion, New York, N.Y. 10163. Phone 
(212) 867-9040. [Circle 425] 

CONNECTORS. The “Connector Design/ 
Specification Checklist” is offered free 
as an aid for designing under MIL-C 

Connector 

Designers/Specifiers 
Checklist 

TRW VIBRA-LOK TY* MILC-38999. Series WV Connectors 

When MIL Spec fs Just A Place To Begin 
aonnrnenenncntrtnett 

RRM, 

38999 connector requirements. The 
checklist organizes data into seven cate- 
gories, including design objectives, time- 
tables, environmental factors, and crite- 
ria such as shell size, material selection, 
mounting requirements, and contact se- | 
lection. The company’s Vibra-Lok IV 
connectors are featured, available in ul- 
trashock, firewall-engine, and other 
standard and custom configurations. 
For a copy, call the Cylindrical Connec- 
tor Division of the TRW Electronic Com- 
ponents Group at (612) 537-1010, or 
write to the division at 8821 Science 
Center Dr., Minneapolis, Minn. 55428. 

[Circle 426] 

PRICE CONFIRMATION. A free leaiict, 
Release No. 85-76, describes a price 
handbook developed by the Defense 
Electronics Supply Center. The hand- 
book profiles price ranges in some 600 
item groups and indicates to the pio- 
spective buyer what should be the usual 
price for the type of item as well as the 
maximum a buyer should expect to pay. 
Where prices seem to be excessive, the 
center asks the supplier to furnish data 
and substantiate the cost. The data base 
was developed by the Center’s Office of 
Policy and Plans. Further information 
on the price-screening program is avail- 
able from DESC’s Public Affairs Office, 
1507 Wilmington Pike, Dayton, Ohio 
45444, Phone (513) 296-6421. 

[Circle 427] 

REMOTE TERMINAL. An 18-page data 
sheet describes the Bus-65112 dual-re- 
dundant remote terminal unit, which 
meets MIL-STD 1553. The 2-by-2-in. hy- 
brid includes two transceivers, two bit 
processors, remote-terminal-unit proto- 
col, data buffers, and timing-control log- 
ic. The free data sheet contains a full 
description of the device, features, and 
technical specifications, as well as a 
block diagram and outline drawings. 
Copies are available from the Marketing 
Department of ILC Data Device Corp., 
105 Wilbur Place, Bohemia, N. Y. 11716, 
or call (516) 567-5600. [Circle 428] 

FANS. A free 24-page catalog of elec- 
tronically commutated brushless de fans 
and blowers covers models that meet 
MIL-B 28873. For cooling electronic 
components, the products can be run at 
lower speeds than ac fans, according to 
the manufacturer. They also consume 
less power and are quieter. The catalog 
includes technical specifications, detailed 
dimensions, schematics, and _ perfor- 
mance parameters. Call or write to 
EG&G Rotron, Custom Division, Wood- 
stock, N. Y. 12498. Phone (800) 431-6033 
or, in New York State, (914) 679-5201. 

[Circle 429] 
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DESIGN PROBLEMS? 
CIRCUITS AND SOFTWAR 

FOR : 
ELECTRONICS ENGINEERS 

focuses strictly 
on design problems! 

Access stimulating, clever ap- 
proaches that can speed your 
creative design concepts. 

This indispensable source con- 

tains hundreds of circuit sche- 
matics, block diagrams and 
computer programs that are con- 
veniently organized into 25 vital 
categories by function. 

Design appropriate circuitry to 
meet challenging specifications. 

Save time by adapting proven 
circuits and software to a wide 
range of applications. 

Save money and increase pro- 
ductivity by avoiding costly de- 
sign errors. 

Don't take the chance of being 
less than on top of the latest cir- 
cuitry developments. 

ORDER YOUR COPY NOW! 

| Electronics oaeae Books 
P.O. Box 54 
Hightstown, NJ 08520 1" 

wy) 
or e 

McGraw-Hill Int’l. Pub. Co. wen ry 
Attn: ECC 
McGraw-Hill House 

Maidenhead, Berkshire SL6 2QL 
England 

Send me 

for $19.95 each. 
(_] Payment enclosed 
(] Send proforma invoice 

copy (copies) of R370 

Name 

Company 

Street Address 

State City 

[_ Allow 4-6 weeks for delivery. 

8 4 

V——— me ee 

LOS ANGELES 

B’ organizing 21 separate confer- 
ences and over 500 papers, the Inter- 

national Society for Optical Engineering 
is covering a broad spectrum of optical 
and laser applications at its O-K/Lase 
’°86 symposium. They run from optical 
computing to manufacturing applica- 
tions of lasers to optic and laser technol- 
ogy in medicine. 

The symposium is so broad-based that 
there are several conferences not direct- 
ly related to lasers or optics. One that 
could draw a lot of interest covers de- 
velopments in advanced processing and 
characterization of semiconductors. 

“Rapid thermal processing has always 
been sort of popular. Now it’s matur- 
ing,’ says Michael I. Current, cochair- 
man of O-E/Lase ’86, which runs Jan. 22- 

Winter CES, Electronic Industries Associa- 

tion (2001 Eye St. N. W., Washington, D. C. 

20006), Hilton Hotel, Sahara Hotel, and Con- 

vention Center, Las Vegas, Jan. 9-12. 

Winter Consumer Electronics Confer- 

ence, IEEE (Scott Cutler, Tandy Corp., 1300 

Two Tandy Center, Fort Worth, Texas 

76102), Hilton Hotel, Las Vegas, Jan. 11. 

5th Symposium on Reliability in Distribut- 

ed Software and Database Systems, IEEE 

(IEEE Computer Society, 1730 Massachu- 

setts Ave. N. W., Washington, D. C. 20036), 

Los Angeles Marriott, Jan. 13-16. 

Smart II: Surface Mount and Reflow Tech- 

nology Conference, Electronic Industries As- 

sociation and Institute for Interconnecting 

and Packaging Electronic Circuits (EIA, 

Smart Conference, 2001 Eye St. N.W., 

Washington, D. C. 20006), Los Angeles Air- 

port Hilton Hotel, Jan. 13-16. 

The MAP Users’ Group Meeting, Society of 

Manufacturing Engineers (1 SME Dr., Dear- 

born, Mich. 48121), Sheraton Centre, Toron- 

to, Jan. 15-16. 

1986 Winter Usenix Technical Confer- 

ence, Usenix Association (Usenix Confer- 

ence Office, P.O. Box 385, Sunset Beach, 

Calif. 90742), Marriott Hotel-City Center, 

Denver, Jan. 15-17. 

Forum ’86, Recognition Technologies Users 

Association (P.O. Box 2016, Manchester 

Center, Vt. 05255), Dallas Marriott Hotel, Dal- 

las, Jan. 19-22. 

O-E/Lase ’86, International Society for Opti- 

cal Engineering (P.O. Box 10, Bellingham, 

Wash: 98227-0100), Los Angeles Marriott 

and Airport Hilton hotels, Jan. 19-24. 

OPTICS TO GET WIDE AIRING AT O-E/LASE ’86 

24. When the organizers went after pa- 
pers on a subset of that topic—rapid 
thermal annealing—they “got them easi- 
ly, indicating a lot of interest.” He adds 
the annealing process “still has a way to 
go before it becomes mainstream produc- 
tion, but not that far.” It is getting more 
attention, he says, because of the slow- 
down in the semiconductor industry. “If 
there’s one bright thing about a slow 
economy, it’s that people have more time 
on their hands to try new things.” 

Also featured at the symposium is a 
conference on amorphous semiconduc- 
tors, chaired by David Adler of the Mas- 
sachusetts Institute of Technology. An- 
other conference covers laser processing 
of semiconductors and hybrids, and in- 
cludes a paper on laser-assisted etching 
and three-dimensional semiconductors. 

ASEE ’86: Advanced Semiconductor Equip- 

ment Exposition & Technical Conference 

(Cartlidge & Associates Inc., 1101 S. Win- 

chester Blvd., San Jose, Calif. 95128), San 

Jose Convention Center, Jan. 21-23. 

World Conference on Electronic Printing 

and Publishing, George Washington Univer- 

sity, (Henry B. Freedman, Electronet Infor- 

mation Systems Inc., 2000 Pennsylvania 

Ave. N. W., Washington, D.C. 20006), 

George Washington University, Jan. 22-24. 

1986 SCS Multiconference, Society for 

Computer Simulation (Simulation Councils 

Inc., P. O. Box 2228, La Jolla, Calif. 92038), 

Bahia Hotel, San Diego, Jan. 23-25. 

Crosstalk ’86, EIA (EIA, Crosstalk ’86, 2001 

Eye St. N. W., Washington, D. C. 20006), Hy- 

att Palm Beaches, West Palm Beach, Fla., 

Jan. 26-29. 

1986 Reliability and Maintainability Sym- 

posium, IEEE (Norman Kutner, Westing- 

house Electric Corp., 401 E. Handy Ave., 

Sunnyvale, Calif. 94088), Riviera Hotel, Las 
Vegas, Jan. 28-30. 

Communications Networks ’86, CW Com- 

munications Inc. (P.O. Box 880, Framing- 

ham, Mass. 01701), Washington Convention 

Center, Washington, Jan. 28-31. 

ASTM International Symposium on Semi- 

conductor Processing, American Society 

for Testing and Materials (1916 Race St., 

Philadelphia, Pa. 19103), Red Lion Inn, San 

Jose, Calif., Jan. 28-31. 

Robotic Industries Association Meeting, 

Robotic Industries Association (P.O. Box 

1366, Dearborn, Mich. 48121), Sheraton, 

Scottsdale, Ariz., Jan. 29-31. 
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sy ateab ates a 
and other high tech professionals 

Are your plans bigger 
than your employers? 

Engineers often work for big companies on big projects. We have professional opportunities available for engineers 

Accordingly, they make big plans for their future. But if and other high tech professionals with at least 3 years 

you've ever worked for a large company you know that you Expenence In. 
can plan on one thing for certain: that your best efforts— * Systems « Electronics * Software « Test » Software Test 
much like your aspirations—often go unrecognized. * Systems Safety * Logistics * Mechanical Engineering 
A Big Difference ¢ Software Quality Assurance * Contracts * Material 

; ; a Operations * Aerospace Program Planning 
At Martin Marietta Denver Aerospace, you'll find that * Manufacturing * Finance Estimators 

—- holes ° aier ental a Orn eet eee ari’ Other career opportunities exist at Martin Marietta in 
organizational structure gives you more opportunity to Baltimore, Maryland; Orlando, Florida; and New Orleans, 
advance your career quickly. We planned it that way. Louisiana. 

Here you'll find broader responsibilities. You’ll work on RECENT EXPERIENCE ON GOVERNMENT/DOD 
more projects with a wider variety of people. As a result, STATE OF THE ART PROGRAMS A REAL PLUS. 

the contributions you make receive wider recognition and SPECIAL BACKGROUND INVESTIGATION MAY 

your Career moves ahead according to your plans. BE REQUIRED. 

Plan On This oo . Please send your confidential resume to: Martin Marietta 
Today, Martin Marietta is growing faster than ever. And Denver Aerospace, PO. Box 179, L1311, P1014, Denver, CO 

while we already have some of the finest facilities in the 80201. No agencies please, we prefer talking to the 

world, at the foothills of the Rocky Mountains in Denver, individual. 
Colorado, we're investing millions more to expand them. U.S. CITIZENSHIP REQUIRED 

Engineers will play a major role in accomplishing our An Affirmative Action Employer Actively Seeking the 
goals in the near future. So, it could be that your plans and Veteran and Handicapped. 
our plans look very much the same. 

MARTIN MARIETTA 
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COMPUTER 

Lasers, passive sensors and inertial guidance systems: Major 
programs at Northrop Electronics Division which illustrate our 
worldwide leadership in defense electronics. 

ATE Systems Software Engineers 
Design, code and integrate software modules relating to ATLAS compiler 
and test station operation system for automated test systems, working from 
new ATS requirements or change requests. Requires experience with 
HP-1000 automated test systems, HP RTE IVB, HPID and HP device 
subroutines, related software and ATLAS compilers. Fluent knowledge of 
FORTRAN IV required. BSEE, BSCS, MS/Math or equivalent experience 
required. 

ATE Software Development Engineer 
Develop software for control of ATE. Analyze requirements and develop 
design descriptions, functional flowcharts and module subroutine alloca- 
tions, code and integrate. Requires experience with HP 2000, series com- 
puter and working knowledge of Pascal and FORTRAN; experience with 
HP Data Acquisition Control Unit 3497 desired. BSEE required. 

ATE Specifications Engineer 
Develop specifications for ATE hardware and software in accordance with 
MIL-STDs 490 and 483. Requires knowledge of ATLAS and experience 
with ATE or test program sets. MIL-STDs 490 and 483 background pre- 
ferred. BSEE required. 

Metrology Engineer 
Assume lead role in development and integration of a mobile automatic 
calibration system for depot ATE. Define calibration requirements, select 
standards and develop procedures. Assist in the development and 
implementation of ATE calibration software. BSEE and at least 7 years’ 
experience required. 

Northrop provides our employees a competitive, comprehensive benefits 
package. Please send your resume to: Melanie Graper, Northrop 
Electronics Division, Professional Employment N1, Dept. E 1-21700, 
2301 W. 120th Street, Hawthorne, CA 90250. 

rVoi{=) a thy 

your 

software 

for only 

$120.50 
For only $120.50 per inch you can 

advertise your software, designed 

specifically for the electronics in- 

dustry, to a no-waste audience 

specifically in need of § it— 

Electronics’ paid circulation § of 

90,000 subscribers. 

You'll waste no advertising dollars 

on waste circulation. These decision- 

makers need software applications 

designed specifically for their in- 

dustry. That’s why Electronics’ Com- 

puter Software Section is a perfect 

interface because it is programmed 

to connect you with specific industry 

interests. 

Send your copy/art to the address 

below. For more information, call 

Patti Clyne at 212/512-2557. 

PROOF OF U.S. CITIZENSHIP REQUIRED. Northrop is an Equal Electronics 
Opportunity Employer M/F/H/V. Computer Software 

Were within your reach. Section 

NORTHROP 
Electronics Division 

Electronics Systems Group 

POSITIONS VACANT 

SOFTWARE Murkett Associates — Technical Mgmt 

SPICE upyour PC 

Z/SPICE professional circuit simulation 

placement with national affiliates-fee paid 
Box 527, Montgomery, AL 36101. 

POSITIONS WANTED 

Electronic expert for hire. | do micro- 
processor hardware/software, assembly 

wy Ni 
Post Office Box 900 e e 

New York,NY 10020 WMlfl 

1986 ELECTRONICS 
COMPUTER SOFTWARE SECTION 

1 Inch 7/8x2 1/4 Artwork or 

2Inch 17/8x2 1/4 _ film preferred. 

3Iinch 27/8x2 1/4 Typesetting 

4Inch 37/8x21/4 _ free of charge. 

1986 RATES 

Unit 1X 6X 

1 Inch $120.50 $114.50 
2 Inch 216.90 206.05 
3 Inch 307.30 291.95 
4 Inch 385.60 366.35 

oF: 1 | 

Patti Clyne 
Full version $245 Student version $79 att : : 

language. Analog, digital design in my N.Y. a 
ZTEC ™ 737: CR ATS Oi wane lab or worldwide. Project rates. Mr. Barry 212/512 2557 

Masel (718) 476-1516. 
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NEW PROBE OF 
JAPANESE DUMPING 

For the first time, the Com- 
merce Department has initi- 
ated an investigation against 
Japanese memory-chip mak- 
ers before receiving an indus- 
try complaint. The Reagan 
Administration on Dec. 6 told 
the department to investigate 
whether Japanese 256-K dy- 
namic random-access memo- 
ries are being sold below 
cost. More important, the de- 
partment will for the first 
time try to anticipate techno- 
logical change by imposing 
dumping penalties that would 
apply to next-generation 1- 
Mb memory chips. Mean- 
while, negotiations to resolve 
the Semiconductor Industry 
Association’s complaint un- 
der Section 301 of the Trade 
Act were broken off abruptly 
by the Japanese delegation. 
The SIA has demanded open 
access to Japanese markets 
and an end to what it calls 
predatory pricing of ICs in 
the U.S. The Japanese 
walked out after U.S. negoti- 
ators rejected their settle- 
ment proposals. 

MOTOROLA SUES 
OVER 68000 PACT 

Motorola Inc. courted Mos- 
tek Corp. in 1981 to become a 
second-source partner for the 
68000 microprocessor _ line. 
Now Motorola wants to see 
Mostek’s former owner, Unit- 
ed Technologies Corp., in 
court. A federal suit filed in 
Dallas claims UTC had earli- 
er violated Mostek’s licensing 

pact with Motorola by releas- 
ing confidential information 
on the 68000. Motorola now 
seeks more than $20 million 
in damages, plus a punitive 
award, from UTC. 

AT&T LANDS BIG ONE 
FROM BOEING... 

Boeing Computer Services 
Co., Seattle, will add $100 
million in digital switching 
equipment purchased from 
AT&T Information Systems 
to its 68-million-line telephone 

88 

network. The equipment will 
go to Boeing Co.’s four main 
facilities in Puget Sound, 
Wash.; Philadelphia; Vienna, 
Va.; and Wichita, Kan. The 
switching capability makes 
Boeing in effect one of the 
country’s largest telephone 
companies. 

... AND ANOTHER 
FROM THE FEDS 

AT&T Co. has been chosen 
to provide the U.S. House of 
Representatives with  tele- 
communications equipment. 
The House Administration 
Committee picked AT&T over 
Northern Telecom,. IBM- 
Rolm, and Chesapeake & Po- 
tomac Telephone, the Wash- 
ington-area affiliate of Bell 
Atlantic Co. AT&T will now 
negotiate a contract for 10 
years that could total $16 mil- 
lion. However, C&P Tele- 
phone filed a protest claiming 
it was the lowest bidder by a 
wide margin and had the 
best technical solution. If 
C&P loses its protest, as ex- 
pected, and contract negotia- 
tions are successful, AT&T 
will build two System. 84 pri- 

installed on Capitol Hill. 

HUNGARY EYES 
WEST’S HIGH TECH 

The Hungarian Council of 
Ministers has approved a 
multifaceted program to in- 
crease the use of electronics 
in the country by, in part, ex- 
panding its reliance on West- 
ern technology. The plan en- 
visions a far-reaching set of 

research and development 
programs to expand the role 
of technology in industry, ag- 
riculture, transportation, 
communications, and  con- 
struction. The central govern- 
ment will reduce customs tar- 
iffs to: cut costs, and offer 
tax concessions to foster the 
purchase of the most ad- 
vanced technologies. Besides 
agreements with Comecon, 
the ministers approved ex- 
tending cooperation with 
Western countries by step- 
ping up the purchase of li- 

vate branch exchanges to be 

censes and 
Planned purchases include 
flexible production systems, 
robots, and computer-aided- 
design systems. 

CONVEX COMPUTER 
TARGETS JAPAN 

As part of a new thrust into 
Japan’s scientific computer 
market, Convex Computer 
Corp. of Richardson, Texas, 
plans to establish a subsid- 
lary in Tokyo early next year 
and says it has signed con- 
tracts with original-equip- 
ment manufacturers. Convex 
KK will market the compa- 
ny’s C-1 64-bit minisupercom- 
puter through Tokyo Elec- 
tron Ltd. Convex also named 
Digital Computer Ltd. of To- 
kyo as a private-label OEM 
supplier. The two contracts 
are valued at a total of $25 
million. 

LONGEST FIBER 
LINK BEGUN 

MPX Systems, a subsidiary 
of Scana Corp. of Columbia, 
S.C., has begun construction 
of the longest overhead fiber- 
optic communication link in 
North America. Expected to 
take six months to complete, 
the 129-mile-long link will be 
used primarily for internal 
communications for South 
Carolina Electric and Gas 
Co., Scana’s largest subsid- 
lary. MPX will market excess 
capacity to long-distance tele- 
phone carriers. The line’s la- 
sers can transmit 405 Mb/s. 
Company officials say they 
expect to triple the system’s 
speed and capacity within the 
next two years. 

HITACHI BUILDS U.S. 

DISK-DRIVE PLANT 

Japan’s Hitachi Ltd. is choos- 
ing local production in the 
U.S. rather than increasing 
its export ratio to reduce 
“trade friction between the 
two countries.’ A Hitachi 
spokesman says the Tokyo 
electronics giant is building a 
$9 million factory in Norman, 
Okla., to produce large-scale 

disk drives for mainframe 
computers. The company is 
considering opening a plant 
to make video cassette re- 
corders despite what compa- 
ny officials say is “stagna- 
tion and saturation” in the 
VCR market. The plants are 
part of Hitachi’s effort to fol- 
low Japanese Prime Minister 
Yasuhiro Nakasone’s guide- 
lines to improve U.S.-Japa- 
nese trade relations. In addi- 
tion, Hitachi said the disk- 
drive plant could help its 
campaign to become competi- | 
tive in the U.S. mainframe 
marketplace. 

AT HONEYWELL, 
LAYOFFS... 
In response to the continuing 
downturn in the computer 
business, Honeywell Inc. has 
laid off 600 people from its 
Small Computer and Office 
Systems group based in Bil- 
lerica, Mass. The layoffs co- 
incide with a reorganization 
that places increased empha- 
sis on sales to the converging 
small-computer and office- 
systems markets, which will 
be coordinated by a new Of- 
fice Marketing Systems Divi- 
sion. Honeywell also says it 
will introduce a 82-bit virtual- 
memory superminicomputer 
in mid-1986. 

...BUT AT HP, 
LONGER HOURS 

For Hewlett-Packard Co., the 
slump may be disappearing. 
On Jan. 1, the Palo Alto com- 
pany is putting some of its 
U.S. staff back on full-time 
schedules until April because 
of “modest improvements” in 
order rates. The exact num- 
ber will be up to HP divi- 
sions, but a company spokes- 
man believes all workers at 
most divisions will be re- 
activated full time. HP will 
reassess the industry during 
that time to decide what hap- 
pens afterward. Affected by 
the time-off program, which 
HP started earlier this year, 
were 45,000 employees—48% 
of whom are clerical and pro- 
duction workers. 
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Sperry Technology: 
Preparing for tomorrow's challenges 

Sperry’s Space Systems Division is preparing for tomorrow’s 

challenges. We are providing technology for the Space Station 

and Space Shuttle. We are developing technology for a 

number of other Space based projects. We need experienced 

engineers to join us in Phoenix, a fast growing city which 

Offers you a year-round outdoor lifestyle. We have openings 

in the following areas: 

Attitude Control System 
Engineers 
ACS Design 
In this position you will be responsible for the development 

of system requirements and specifications and for the 

definition of interface documents and system hardware. You 

will develop error budgets, flowdowns of requirements and 

the process for designing attitude control systems (ACS). 

Experience in ACS system design and trade studies is desired 

for this position. 

Attitude Determination 
This position calls for a control systems engineer with a 

background in attitude determination, reference and control. 

You will develop the algorithms for attitude reference and 

define ACS interfaces with the Attitude Reference System. 

Your experience should include analysis of Attitude Reference 

Systems and knowledge of inertial measurement components. 

Control Systems Design 
Challenging positions exist at all levels of experience in 

Spacecraft attitude control, pointing systems, and electro- 
mechanical servomechanism design. To qualify for these 

assignments you will need five or more years experience in the 

synthesis of servomechanisms. You will participate in the 

development of control systems for high gain antennas, solar 

array drives and momentum exchange devices. Experience in 

the conceptual design, synthesis, analysis and simulation of 

control systems for orbiting applications is desirable. 

Test Systems Engineers 
Hardware and software positions are available for the 

development of test systems for spacecraft attitude control 

systems and components. Positions open include test system 

design, test hardware development, test software develop- 

ment and system simulation. To qualify for software and 

systems positions, you should be familiar with HP-1000 and 
HP-9800 series hardware and software or with the MC6800 

microprocessor, Unix operating system, ““C”, and ATLAS 
languages. Test hardware development will require a back- 

ground in analog or digital circuit design. 

Integration/Test Engineers 
In this assignment you will prepare for and execute the 

integration and test of spacecraft attitude control compo- 

nents and spacecraft mechanisms. Activities will include 

test planning and procedure generation, test fixture specifi- 

cation, test monitoring, failure investigation and orbital 

anomaly analysis. You should have experience in integration 

and testing of complex electromechanical systems and be 
familiar with spacecraft attitude control components and 

automated test systems. 

Electronic Engineers 
Assignments at all levels involving synthesis, analysis and 

development of high-reliability aerospace hardware. You will 

be involved with the application of analog and digital 

electronics in both signal and power handling circuits. 

Hands-on hardware experience is desired. 

Electro Optics 
Lead the development of new space systems products, 

including optical data communications interface. You should 
have three or more years design experience in electro-optics 

systems and have a fundamental knowledge of optics, sensors 
and detectors. System analysis capability is desirable. 

All positions require U.S. citizenship and a BS degree in 

Engineering, Physics, Mathematics or Computer Science. 

Take the challenge. Send your resume and salary history, 

in confidence, to Clarence Williams, Sperry, E-E630, PO. Box 

21111, DV5C, Phoenix, AZ 85036. 

Ju $< SPERRY 
Equal Employment Opportunity/Affirmative Action Employer 



a Glassman HV power supply 
hat do you find? 

AIR... 
Plus, afew components. Together, they comprise the But compactness and durability are not all you get in 

most sophisticated high voltage DC power supply you Glassman’s advanced designs. Inherent in each model is 
can buy. exceptionally tight regulation (better than 0.005%, both 

Because air is the primary insulating medium for all line and load, on most models), low ripple, and excep- 
Glassman power supplies, they are lightweight, small, tional efficiency resulting in low internal dissipation and 
and low cost. Their conservative design margins give high reliability. 
you long component life. And keeping the units free of And you get choice. If your high voltage DC power 
oil and potting compound makes it easy to service them requirements fall somewhere ‘between 0-3KV and 

if something finally does wear out. O-400KV, up to 5,000 watts, one of our more than 300 
- ee standard models will probably meet your requirements. 

r john: ~ i Plus, our standard options give you the possibility of 
r | want to get a better look at what's inside one of | thousands of alternate models. If none of these are what 
| your power supplies. My applications might range from: you need, our staff will work with you to create a unit to 

|  Oto___ KV @ Oto mA; | Meet your project goals. 
. to Oto KV @ Oto mA. For a closer look at what's inside a Glassman power 

| Please print: { supply, call John Belden at 201-534-9007 or return the 
no | coupon at left. 

Company i 

{ Address | ae 
| City ears Zip | Innovations in high voltage power supply technology. 

| —— Se | 
| Phone ( ee 

Route #22 (East), Salem Park, PO. Box 551, Whitehouse Station, N.J. 08889 

Esa cetee ole als tas ao hasan nancial ee Se eee siete eee ence (201) 534-9007 * TWX-480-2839 
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